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[tifflfflMtOKH] 

tcttfi»*KJ:*X!l?-y HtffHSEyiJSnfcDN A^-y 

unxm 2 ] tmm i ia«© dna^ ^oiia^at 

DNAf-y:/©«Ji£8. 10 

[tt*g 3 ] m$£ i 2 Ian© DNAf7 ycDffiiji 
fmeKftiffifta, wis d n a wM-*^trt*s*«*xtt* 

fc-rSDNAf-y^OKJfi^ra. 20 
[flt#g 5 ] Ii*)S 3 Xfi 4 E«<0 DNA^7 7cDgJ)i 

5 C £ fcftffl £ f 5 D N A f- «y 7°©^ii^ffi 0 
[M*^ 6 ] a»5f<rH 3-5 (D^?tifr 1 JgfcS2«£> D N 
A f- >y ycoiyii^ffitc *5^T, 

Victor, \ztfvb%rz9<Dmmmmi&mttzmB. 
t%M&<ommc%;iiR$rn:\,>z> z tzw&tt & d n 

A* v 30 
[IffjRlS 7 ] 1 ~ 6 O^ftlfr 1 JgfciBflW) D N 

mise d n a p c r mm lt p c r mnzmmt % 
xmt. 

8 ] k$e i ~ 7 ©^-rn*» i mam<D d n 

A^-y^ro^ig^cts^T, 40 

iiM^n, me** iff 4 zmfct zmmtewp* < 
t t>-MmfcE.m/mw.m : ?zffiz.. mm* * t r -r w 
tc *3 mmw®mtf®mt s «t a tc $ n fc ■? ^ 

yotf^7 htfi®i&E^J£nT#fi)t;*ft, fro, §7^ 

yn^7 hottWp^&^n^na^saHioKftJs 
ffl[^i>ta*ns»asii«rffl^sci:%i#ai:"r«DN 50 



ttfM 2 0 0 1 - 1 8 6 8 8 0 

2 

cis#« 9 ] si*js 1 ~ 7 ©^rna* 1 E£K«<dd n 

feOftAPi:, ffiflBKfli8iKtf&A ■ fttf^n^+t: 
r-f£, *lEt*B«$*»ttii*3ttWPfca^a£*u 
ffiE*+ bTf rtfcfc^TMEKfWWr* J: 0 icffi 

fro, '>*<i:t2o«±OiitWP^5lRli;a!SOW« 
iBHjtfRttfiSttx 1 0(07.3}? -y HBjSf*»a«B*ffl 

1 0 ] 1I*JS 9 IfiiScD DNAf7 y<D^ii7a j£ 

1 OtfeSC £ *W$Ltt% DNAf7 -/tDSJg^ 
1 1 ] m#m 9 Xtt 1 0 (ClBic© D N A 9 v 7 

wp^etJisiRi^fciitm'rsc t^tat-rs dna^ 
immm 1 2 ] mxm. 9 1 0 tamo d n a f- >? 7 

cifjR« 1 3] hs*ir8~ 1 2£D^-rn*> 1 «fcia*<D 

D N A >y ZfomWi ffi K fc^T , 

v^yP^7 btt, BulB^-vtrr-frtfC^^TMIBI* 

[it 1 4 ] 8~i3 (D^-rn^ 1 miamo) 

rtOffl«OS*5iS^^^HulBttttlP^e)ttHi^-liS 

Bfi§BISI4^rS^BflIBSffi±{cttl&f5^(c, 

plB^^£D+^ii'7 1 -i'rt{c^i6Eg5?^5(t«L, 

T\ «(DS*§li(;!f4^?g^HtiIBffiAPfr?>HuIfi«So 

^rtoa**a«osw4fSK*«ieid:ap^6.i!tm?-»* 
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[ WsRJS 1 6 ] MX® 1 5 3E«W> DNAf-v 7<D«il2f 

iwge?s^o*+ iff--f rtK^i6inft«*?aiL, Sussex 
imM® 1 7 ] m#® i4~i 6©^-r i mic&® 

COD N Af7 :?V)»jfi7ji£fi:*>^T, 

[m#g 1 8 ] iutus 15-17 co^-rnfr i micsm 
wisnT^scfcftwat-rsDNAf-yyotijew 
rorara 1 9] tmm i5~i 8©^i*n^ i «tcgs« 

x\ mmim®WLt\mis:is.\m i; < -rs d n awh-* 

SAPfr 5 S982* + £ r -r WfcfliA L, pfEEE?t/«g 
c «fc <0 . HuiBi®Sl©++ t*f 

ci'§*« 2 o ] m>m i~i9 o^-rn^ i mamv> 

D N A^-y 7<Dm&ft&lCl8^?. 

mmu®m*m$m&±ici&®?zmc, 30 

e. *7 0 C t ttmk 1 1 & D N A * >y ^(OHjfi^a. 

ratjjas 2 1 ] m>m 2 0 iehscd dna^ tomazfi 

fclOS^X. 

mum* zct it ttsDNAf-y 7cD§yjt# 

[tt$£ 2 2 ] m>m 2 0 §E«£co DNAfv 7cD$tfi7j 

iniiE«jitL<(4t|itttL<«HfbftyifctT, ntat> 40 

IT-SDN A^-y^cOi^ITjffio 

2 3 ] tt#g 20-22 cD^-rn^ i mm®. 

CO D N A ? <y -f<r>WL&fi j£ fc *5I^ T , 

(,> 5 c 4: f 3 D N A f- v -7(DW&?j& . 

CW*« 2 4 ] 2 0-2 2 <D^?tlfr 1 JHK8E« 

CO D N A ^ >y ^ftDijjgTj Bjfcfc^T, 
SulEK*lfeL<tt«9tet>L<f±Hft«iai:LT, 
%ffit>5i:t%!$ai:t6DN A^-yycoSii^ffio 50 
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[!*#JS 2 5 ] If^rS 2 0-2 2 COI/vfnfr 1 «{CSS« 
COD N A^-'y ycoSa^fitcfe^T, 
Hu3BKj»t>L<ti«tttL<a:Hffc«yii:LT, 
t> 5 C £ttfft 1 1 3 D N A «y 7cogig#£ 0 
2 6 ] ffi$« 2 0 IS«C0 DNAf7 

2 7 ] Brass! i~26 co^-rn^ i miazm<o 

D N A f--y 7<DMWi'&&lo^X, 

mmnmmm$mm±\cmtmic, mom* 

2 8 ] W#J£l 1-27 CO^-rn^ 1 «tClB«C0 

DNAf 7 7°coii3g^-iitcfco>r, 
JWIBK»*«*WIBiSS±K:«ie-r*l»E, 
<b$-a-T«^U, locox^<y>^^t5Ci:^gl 
t1*§DNAf7 "/COiyjaTj So 

cwjrjs 2 9 ] mxm 1 - 2 8 oi>rn^ 1 ^fcieicco 
mmw®mzmimfo± 5 is, fes 

tfzmmzntc dn Af 7 ^^3a-r * d n a ^ -y r 

C0S)g7iffi{Cfc^T, 

ffi^tttti, {ft^-rs®RiTCOIlI»5COgJt^^cofflcogp^cf: 

t> L < ttHfb ^ (c LfcC £%ft&£?Z D N A 

f-'y7cosng73f£o 

[1S5R«3 1 ] M#£ 1 - 3 Oco^-rn^ 1 «{CIE«C0 
DNAf7 ^CO^jgTjffitfe^T, 

BE?i]?nfcSI5^ffS Lfc»(c, milESIS^ 0 °CWTfc 
^iPLfcm, SHE 3 0 %W±co+»*i*«cOM^l¥aE 

•yycoH3g^ffio 

[fi^Ifi 3 2 ] ISsRJS 1-30 OV^tlfr 1 ^MicCO 

gE?'j$nfcaig*ffii Lfcmtc tijiEaffi^isje 8 o % 

W±co+^i*«coMft*^ft-r-5l?H^Tt$ 

C t tt5DNAf7 ^COSjITj ffio 

[M«41 3 3 ] MX® 1-30 o^-fttfr l 9(icEKO 
DNA^7 yco^jg^ffitcfe^T, 
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A/f£*jK«*fc£ 6-riS«MJi: tZftWLttZ D N 

[«ffl<7)I¥$ffl&Itf0.E] 
CO 0 0 1 ] 

[0 0 0 2] 

[0 0 0 3] CCODN Af-yy©B!Jl»c*j»tSX!H-y h 
<DBl£J}&£LXlt. QU I LLSS, fcf > & >J > ^Tj 

[0 0 0 4] -7,, MfcSSKS&fbKlnlttT, h 
[0 0 0 5] 

•T<fc9(c, «IS2 0 0±fc > Iftf^^cDrrFtciSXtf 
•y h 2 0 2£JBfiELfclS, I5x#«y h 2 0 2*4. ^cDig 
M&tHc&^XVWtttKZo CcoJf^, II2 0 01 
fcHSfLSttaf&HWfcKttOSfcLTtt, SI2 0 0 

(WK) ©cx-as-ea&s. ao©ffl5»2 0 6tt, a 

[0 0 0 6] DN A^vT'fcSig'f SJ&OriT. htt, H 
[0 0 0 7] Sfc, 10(DS«±tCi± t SM^--7T«I 

sw±<os* 5 aaottssfitjy «t* n * c £ k & § 
*ci:^€), iii-©x^'y y&zmzrztbiat, urn® 

So 
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[0 0 0 8] LfrU try{cM»Lfe 
<DflM£r 1 gKDiSTTff d i^KftoTfet), 

[0 0 0 9] MH»«4'©DNAWrM-OS«±'N 

(CD N ABrW-%i«ja!«K:i»if-rsZrffit>BI58SnTV^* 
HfbLJfr^tOtftO, X^-y HBJg«f©K*|05Ky 

[0 0 10] *«WttC©«t^ftII!ffl«:^jaLTft«n 

S-eSCttfTt, DN A^-y^cD^HttCQ^SQ*^ 
fB$t)«>|^±«:0Sili:*«"PtSDNA^-yy<D«!ji^r 
20 &*miXt&£t*Btt3t*&o 

[0 0 1 1] g-fc, *^B^OffiC01^{±, Sfi±fc0«& 

^T*, DNAf 7 ^©fflHMtffcffi«tt©|R|±*BI5 
[0 0 12] 

30 tf£»E7iJ <* nft DNAf ■> -/ZmmtZ DN Af 7/ 

[0 0 13] cfttcj;'), ^KW*c«£©ffi^X!l?*y h 
fcSttLtfc %min? 5 C t T* £ . DNAf 7 
e*0*lfil±«#*ci:*^*S o c®J§^ ffltilim 
mm* << V >7 9 x -y h 73 ST^-T 5Ci*<»*L^ 

[0 0 14] -f:/*5>xy h7j5£f;:«}:D> S*£K2E&« 

TiSiii c~ 1 0 0 k h z) ic&$i<Dmffi*>%m&rcim 
mmicmfa±ic&i&tz>ii£tfn!mic%% 0 sk, urn 

tfy^©J:9tc, X4?y H%«<«-r5«»cK»»JKO« 

•y h%Bf£t%£ttfajmicrj;%o 
[0 0 1 5] ifc, MIEI^*4?g^ti, DNA»rJt£#£y 

^> MIBtmHrnia, SulBDNAWfr**trK»^*X 
50 *JSffltTffll!«nT^5Ci;*W$L.<, Huf2f^ 
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COO l 6] K«o»***«'rSi:4:KJ:0. Kftift 

{«-, HersKiiissi^oKfiiiiftD n a w^coa^ti 

IS* o TttfcH^&%3 I tec f l^o fc^a*%4-r 
«*c * nfctt»»»oa ^ if a<»6±fc rat $ 

£fi±£-t£SCi;tfT't5o 
CO 0 1 7] W^iS?Kfj:^*nSDNA»f«-©ffl 

^r&F&^Xtf-y HSfc^-ftS-escfctf-ctSo 20 
COO l 8] HfcSfc, fflflffiftigiK& >1?Uv-%# 
ttzkfSiftTfi**? £ tttv & c i: tfff * U \, c tuc «fc 

frig l . mm^m? ztmc, <D&m msuc 

COO l 9] CKDJ^K, *5§B^(cfe^T{i, nxhco 

A f - «y -f(D±m^(D^±Rl} 3: 0 <0|6|±*BS C 

$"H»*tT9Ci:^T"t, ««LLfcflM£tt5X#<y MI 30 
(D£)~ik%m%> C £ D N A^-y 7©&HMtf K 

CO 0 2 0] LT, HutESiaafi&Kfc^T, MIEDN 
A KTrM-^ P C R tgfi L T P C R 3 IS i: > 

filiffiPC R*«i*(BiLTDNA»*4:'r*l8i:» W 

IREjSLTfcO, ffc, ftlRl^oaiSSa^iESStcT't 
3o 40 
CO 0 2 l] Sfc, ffiflEHii^ffifcte^r, fflGfetftig 

r *jB«i-*wE»i*©^4 < t t-mmci±m/m 
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CO 0 2 2] EE«/«^?]WMr«*£fR/httfttt 
5 i: ^ -5 HIIH:«'Nfifc«l*. 6ft, K»S«OffifflJ»Jp 

co 02 3] iiiai«t8}S}s%aa3ss«±E«*sf 

tmmt%& b imf&znrc-?^ t u t? ^-y h *wse 
?i|$nTm^?n, fro, '>&< tt,2ow±©tttBP 

CO 0 2 4] 2oW±OttHiPfre»|s|i;a^SS*4^ 
frtttB^n, 1 o<7)X^-y hJ&JBfig-rsctfctO. X 
#-y HffM3lJgfrckt3)i*0, X;b-^-y hfr[S]±f 

co o 2 5] -irk, tmmmzwsimwtor&m&. 

So 

CO 0 2 6] CCT% «*&P a 1H^S<-r5C < h{i, ttffi 

eae*8L, teafr±frofe«», ^t>«>s*ft*«!i 

[0 0 2 7] tnx\ Busa2oj^±cottmpfre>iBii;a 
wct&t. tttuffifflST'ttmpfr^si-rsra, ep^, 
aj«--p<DKS}gj«©ffi«frJiA,^ia:WPfr 2 -d&l±&& 

CO 0 2 8] 75-, tttb^M/X;l/frfS^Lfc*l 

^Sfr^bT^^W-YXfcttT'ttttl^TdC 
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t fc «fc 9 , *«4lffi*ill*««kfc-r* c 

tfs. he, ntmmv>u®mmftm!(Znz>'p%.<t 
ap# i o-pi&stfiitii, smiSffioaAttasoiHia* 

[0 0 2 9] $fc, 2 0JlX±ORtaP^6Pli;««OK 

[oo3o] Lfru a«±tc«if&$nsis*- : McDte 
limits «t o iffsit fc r 5 /ctofc , tt Hi * 7 ^ y f*.-? 

bit, ^n^n^ttWP^X^-y HfM&HcDK±{c 

ttBSftfcfcSfcfl^sfiStfj:^. 

[00 3 1] HtcSifc, Hfj!2*-vtiri'^M^^ 

mm?®®? % «fc a mwns^nfe v7 * a t^-y h # « 

[0 0 3 2] 8l)8S»a*H«:ffiffl-rsig^fcfei/^Ttt, 

fi<D«DJ14 § 3^*4 m ^ ftfJ sent tf. Pfr 6 Ittb 2 
CtWSL^, J: -3 attack 9, IW-^o 

[0 0 3 3] Sfc, Mfa^a^S^ffll-SJf^^fc^ 30 
^7£3KI/]£-tt3C£KJ:D, S9IBlfi»0*+krr^rt 

[0034] **£T'(piv)W&mfr*>u.n®m^<DW 40 
a«4, n±mp^6*^^i^T\ B&£&R§ifttu-r« 

c t (c «t 0 fro T t «fcv^ fffifEEtt/ttSfjlT 1 fclBSi 

i>\ ^-p-rsc^T', BftB-T?.S^<Offl«rffiJtJ:<ifii| 
WPS, KfiB4W»iSSI«:»WkKflWl-r5i: t^*^o 

[0035] h»^7o»jS«. w«o»»-rsjiav 
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[0 0 3 6] *aWT»fi, *+trx-crt©«li*«fttoa 
ffcfctt&LTB«^7*Je»r S «fc 3 fc bTI/^fcto, 

fSa«fc< ! PJB'JT*f S. *<*5lgSI, B«filfcS^LT^- 

[0 0 3 7] *+lfTYrt©M^tt©S£<btt, 

ma* o mmm.^mvt^m s c t tc «t •? jegt 

[0 0 3 8] fcfc, mitBS&i&M:, ^tomMSMZtix 

i:hb«^(i(?|Bl i; < f 5 b N AWM-*d*4V^H«* 
SAL, WE*+^^rtT?B*«*fc», S^<DM* 
^.M*4^ffi^Hul2aAP^e»*+id , -r'frt{caAL, IS 

(c, $filli-emJiSaS*4iSfK4: Jtfi*S^ra C < "T 5 D N A 

[0 0 3 9] *LT, *!S6WT»{i, v7^Ptf^-yh^ 

*Ji\ D N Af ■y'T'Wi'plL, StS±tC7,^'y h£-# 
7cWKSE5>JH^$#Sii^Kajii:4S. 

[0040] s/c, *awE*i^T«:, miEummmz 

[0041] sa»t,u<«««ifeL<{i@fbSfta!tLT 
[0042] cne.coAj*i±, a/jM^iww 
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t l < im®t>L<itmim®mmx>3b%o mem®, 
[0043] s/i, *%mic&^Tit, mf+swRm 

[0 0 4 4] ^Wcfc^Tli, jffl82K*4?8ifi£ 

»W!E»«±f5:«lft-r*IBlc, tttft{M**"S Lfttf 5>fir 

rt«fc^. bps* ftmttffl^MK£i;Tffl*tfiitfii8 

®£2~ 1 0 OlaKJif^n^nBiJtDffiStc^LT 1 O 

h '&Z®-lcBf&? 2> c £ T* * , D N A f - >y ^cD B a B« 

[0 0 4 5] ftfc. {l±a&tiEB£-f 6Lfttf6 IOOXsK 
•y h^WTSchii, fa©e^x*7 hT'ti^nJ 

fclfyKKltLT 1/10 0-1/1 OSfiCTtSC 

Hi. 0{fcfiia4:ffl*^#sc:i:fc«t'3, S£#<DRJ&X 
*<y hJ.;W<ax#<y h-Stt^^i: U DN Af-yT*© 30 

0 (CCD ffittSB^F) t«?7f>^t 
5 c £ T-t S«SH%J£tf S c i: T* fr S t ^ -5 fiJjS* 

[0 0 4 6] S(c, ^jNrlT^feE^TC) Lft#e> l 

T*ife*), X#-y hfr6«tt;£ft3£}te&«/**-:/*X 
# -y h W T @ A fcRtf-T § c i: 1 5 1 d > 5 *J££ W 

[0 0 4 7] $fc % {PJSffl^fkti, {Jtt&S<Dg{bfc*q 40 

So 

[0 0 4 8] *«WtCl3l^Tt4. fiifEH&JBSi* 

[0 0 4 9] C<D*i£, H^»fKK^$nSDNA»rM- 
* s rJtS9-rSC t^HiKSn, KttiffiK'filC D N A WK-£ 
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e?«*i«)tf6o* #ft < f c t ^Tt §o 

[0 0 5 0] MKtfc. *5»|jfc:fe^Ttt. Kftftft* 
immmc * § X# >y h tf£»E5>J $ ftfc D N A -y 7 

a, «K&-rseim©fiit)osjg**ofl!i©iJ»«fc»)ja!« 

tiB{bLft^J:?tJ:l,Tt>«ki/\, dtUCcfctK ftfc, K 

[0 0 5 1] S/c, *SWt*Jl^T(±, mi8B81S±(CHU 
SrfftlLfcftlc, ButBSIS^orJ-XTt^Lfc^, S 

[0 0 5 2] Mtc, MIB|g«LI:(cffilBtm«}K«MKt6S 
[0 0 5 3] cn?.cDf§B^ ^'Jv-H^g^-fr, 

k— f-mm:^t^ <fc ^ K-rsJg^ftjffiaBcsfflsn 

[0 0 5 4] CCfc^SF- 1 ^^KOVd; h 

[0 0 5 5] LfrLfttffc, COJ:5»F— fyJB«* 
SLfcX^'y htCfc^Tfi, &<<Dm£>. *<D&<D&m 

sttftfcLTfc, @sfk?nsiiHWftK^tta»f»» 

T?^< (jg<) DNAf7^LTfffl 

LfcfctfC, X^-y h^e> fg-i*e> n 5 mfl^fflO^fli 
14, X^«y hrt-PF— fy*tt*M-r*Cfc»cftt), iS 

[0 0 5 6] «oT, ^ficDL^-T^ (F-^^ff^) 
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[0 0 5 7] fip-£, b'-+VBWDX$y btfBfoZtl 

fcmfa* o "cwTtc^in aa 3 o %w±©+# 

feoT, DNAf-y7<Z>S&|6]±, Sfi»fe>O*0te» 

[0 0 5 8] 20 

©Siiififfi©^ < Ofr©3l^cDJBII#i|£0 l ~0 l 5 % 

[0 0 5 9] #SSiB©flS!l8K:ffiS D N A y -f<09kWi 
&f±, 0 HCaVf SKI 0<DgB)(Cpoly-L-lys 

ines 1 2 (si i oa#!1) fcj&s-rsaMiyiixes l 
t, DNAMrJt«^oiim«9ia!-r«iffina!xes 2 

f#6n/-cW«©»|g*ffi«i!-rs*|RXSS3 4:, # 

o # be^i ?n/cx^7 h m&mmimt s msxm s 

4£, £«l 0K&£fln*TX#<y H80*«*?H** 
&$Xg!S5i:, X#>y h8 0if<DDNASiK-*S«l 
0±*cS3£ftf5BSfl:XlIS 6 fcfrfc*'), 03(Ctf 
f DN k^yfZ OZmmtZo 
[0 0 6 0] H**SH«!XSS 2ti, 02£^TJ: 

DNAWfr%PCR«MBUTPCRaW*BW!-r 

stewxss i it, »6nfcPCRa**(aiUTD 

NA|»*frSI»*^«XSS 1 2t, f#e>nfcDNA 
M^lSSlciSMI^lSS 1 3t*ttf. 40 

[0061] ^ftwtcittw-rsfc, iMigs i 
t. 2 ftHfto < t) fcfiffl-r So BtS27;b* U 

[0 0 6 2] StiH 0£«/r>tliLT, »k4" 

ic#L, 'jy^LT, 7;l/* £^ 
T\ ^®7)<it>(Cpoly-L-!ysine^n^TPiSi$n/cpoly- 
L-lysineiKtS1fil O^IU 1 fWAEtSo 

[0 0 6 3] S« 1 0 *fR •) tt.LT, il-L^fC 50 
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AHxTi§>dL, &#fcpoly-L-lysine»&|»£-f3. # 
Sfil 0&4 0°C, 5»«4fSa»?-&T, MC 
poly-L- lysine® 1 2 7WfM£tl/cS«l 0£f#£ o 

[0064] K«H«xss2tt, $r, mm 

PCR«T*Jf«LfcPCRli«! (titSXSS 1 1 ) (C, 
3Msodiura acetatefcl'V 7°D7 V-;Ui:«r*P^., 

-DL, DNAirfr^itm^-tiSo 
[0 0 6 5] fctl6h*#fcDNAWJt*x*y'-;l/Ty:<' 

*£l£XgS 12). H6hftDNA»*fcffiliS (0IJ 
*tfTE^ry77»«) S(«lLt^li: 
fS^-TiltJCkoT (S^ISS 13), KtttfffHS 

ns 0 n<D^mv(Dum<Dmmi 1 ~ 1 o n g/> v v 

[0 0 6 6] LT, C^SScoff^Tii, »6ftfc& 

3 T'ti, fJffiK^J&Tk^Jaft^ h 'J ^A%#ty7k^fS 
^, ^'Jv-^^K^fS^T^IR-rSiatcLT^ 

»i«IHIttBt*ft», ^«-»J«<Dfi^i&ffoT, iS*4i; 
*ff«-rs ({tt$&xgs 4) o 

[0 0 6 7] ftfc, COHiSStOlBSTli, «|&XSS 4 
fC, 0 4 A -0 4 C&t>"0 5tC7fx-rJ:^*»agS3 0 

[0 0 6 8] C©»aSH3 0«, )6««<DH3£«3 2 
(7D±®fc^i|x.tf 1 OiSOV-r^Ptf^-y h 3 4^5fT2 
£iJtcB2?iJL, ^WlfilKSEyj^nfeV^^Dtr^y h 3 
4j»%*n j e f nH)£J&*3 6%^LTH««3 2fC@S 

[00 6 9] V^^D^7h3 4(i, 04 CSt>*05 
(t^fctdtc, ti(^jt^f*<0^^-rSSf*5 0O± 
iBKJBiSSnfeKSaXP 5 2 t, ISSi*5 0<DTmc 

KftRtUlPS 4 i:0( 3 B 1{Cfl5fi!t?n/c+-Vtfr^ 5 6 
Tl^So 

[0 0 7 0] fifoT, 0 5^-Tcfc9tC, flufe@^1S3 
2(ct±, 7^^n^7 h 3 4(DiSStt(±JP5 4 fcfcffS 

f 5BBfKf-n^nnii?L4 o^^^nr^So en 

(Ccfct), V-T^ntr^s-y h 3 4COK*4tttUP5 4A^t!t 

@s«3 2©T#fciii£snfcg«i o(c«i^$nsc 

t(C73:§ 0 

[0 0 7 1 ] CCDV-Y^De^-y h 3 4 ti, M*4aAP 
5 2frfcgf*5 0©rt»tejW7TfflnS©*£W5l*L 
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+ + fcTr-f 5 6 twfflfcti, &<D'h£^3S 1 ©aiji?L6 

iMKKe ORtfS 1 ©iiiffi?L6 2£»i;T* j ri£Tf 

[0 0 7 2] ++trrf 5 6<D?*>, iw!2lf? 1 oaUi?L 
6 2 <btig&3{figt;:, K*4tttHP 5 4 tciliiU 

6©TBi<D-3-£, !>ffi£AP5 2«F0KS 1 <D»jl6 10 
tttllP 5 4 LfcffiHfcS 2 OjIilfL 6 4 *&l&t 

[0 0 7 3] MfC, C<DHiSO)BflgT?{i, Sf*5 0?)? 

6«D±iS(CHf)I27^^aX-^g(!5 8AW$tlt^ 

-So 

[0 0 7 4] S<*5 0(i, IfiattO^l/a-T-b^S-y 20 
5X<D7V->i'-b (^l(?)»fil5 0A, 
^— 9-H5 0B, ®2<Dmm50C, $2 
150D&Ol3Cf«50E) «IU -ttflEdt 

[0 0 7 5] o*t), S<*5 Ofi, WftftAP5 2*« 

TSfflfcCSJ 1 <D«15 0 At, *A7X6 0£>-« 

1 O*"?— 9-JB5 0 Bfc, «A^60(D 
-95, S 1 <0>IjI?L 6 2 Ectfg? 2 <DiIii?L 6 4 cD-gfl£ 30 

fflM&JS 5 0 C t , H Aft 6 0 O-gRR tf $ 2 CDjlilfL 6 

AOS 2 <DX^— 9"« 50Dt, KHtttHQ 5 4 fcflWc 

■rssa5WfS«n/£}iw©m3©»sjB5 o e tzm 

[0 0 7 6] 7*f-aX-*S55 8ti, ffifeilijgf$6 6 
<D«*\ S»g|$6 6±£iS«JBJSSft;fcTSMBffi7 0 
t , KT»*ffi 7 0 ±tffM$ nfcE*/tt®^VK 
9idmitt«^ 6 & 3 EviiJPl 7 2 t , 7 2 «±ffi 40 

fCJTM$nfc±Mi7 4 fc*WLTfl|JS£ttTV*o 

[0 0 7 7] TSISSffi7 0fc±»«JB7 4H, B14C(C 
*n€n»{£5 0«D±iBlcffM£ftfcj«a 
<D/W K7 6 Rt; 7 8£iIDTIS75L&^M«t"« 

[0 0 7 8] ±.$ZV>£ote®f£<DW;u\£<<y h 3 4 
»t«fcntf, ±SP*«7 4 £TSPM7 0 fcOlfflKtBftW 
E«®7 ZtfgJBU ^ntcffoT«fjgP6 

m) 5 6©s*tfi#>xttJ*to**cfcteft*. 50 
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[0 0 7 9] CO+ttff-f 5 6<D88!$)«'.WC,fcoT 
*tEf^ 5 6rtfC^Snfc8mfcffitf*i'tfT-<' 5 

6 (ciji-rsMWttmp 5 4 freffiSfirOTtmsn, 
#>y h 8 0 1 LxmmmznrzDN hf-yfz o*f¥ 
6fffcftiiS»»«*<ttA, asms*, #©Rtm*c**.& 

[0 0 8 0] ftfc, 7*f-aX-*a$5 8©Bfl|EJ:o 

mm¥ 6-4 00 3 0 o 
[0 0 8 1] *LT, *+tfr-f (fiPEg) 5 6fi, D 

[0 0 8 2] *-Vtfr 5 6©-«J1*tt, ta*4© 

tf, #ijx.(i\ JSStt 1-10 0 0 OggtDD N 
100/1 g//i U v l> WFOfflgT'X 1 t E/S-y77 

rf*?s jK t m-BtZ&rz&mz 5 0 ~ 6 0 0 p m tr •> ^t- 

30-5 00|im<f jKSSSCST^ff ^ JS^fcfeV^T 
t±, Eiefc^-ridt, ^+lfr-fS (L) tt, 1-5 
mm, *+tfr^1"l (W) tt, 0. l-lram, 
f^i? (D) 14, 0. 1-0. 5mmW$U\ * 

[0 0 8 3] cckaft^t-rscttcfco, *^lf 

5 6«rl*3f4ttAP5 2^P>M*^tttbn 5 4£M5ffit 
SSO-g|5i:LT, iimaAP5 2/)^»Aft6 0, ^1 
£0il)i?L6 2^iST++t:Tf 5 6rt££irt-5K8}g 
ftO^n^Sl-rc i:^< M*4tttBp 5 4 1#< c i:*<T* 

[0 0 8 4] »i*5 0t±, miaiLfcj;9(i:, 

l\ WPC, I^tttBP5 4*Jg»«Lfc«3O»«/i5 0 
Efi, ^Otoxa-i:(Dv-yf-y^;Sr#^LT, PET7 

[0 0 8 5] ^/c, iS*4tttHP5 4t^lcD®IS7L6 2 
^tC < fcoT«aSW*' ! *SftS#, lO~lOO/tm0 
[0 0 8 6]E17{±, 10(0^ttAP5 2i:fn(cI 



(10) 

17 

2 <D)l*S?l6 4 StfiS^ttWP 5 4 WfflglLX&l&Z ft 

£ 0 CcD^&IMcDV^Pe^-y h 3 4tC<fcft&\ 
£ l 0±(c{K&-t 5, 

[0 0 8 7] fcC5T, 04 AK^f .fc^fC, H^«3 10 

h3 4*0£«3 2±fC0£ , rSJI£{i» v^^p 
t^y h 3 4 <D«f*5 O^iiEjffliJtcStt^nfcluffia^ffl 
?L9 0 (04 CW tcS^«3 2©tr^3 8*ffiA? 

SCfcT, gKjWfcftao^^n^y h3 4#'pfr£ 

[0 0 8 8] Sfc, &B£teH3 6ti, f!St©Y^yP 
tT^-y h3 4*@S«3 2fc#S*{tft*SffS;MRl 0 20 

i o 2*<ifii*naffi2i?L*wsn» c©»ii?Lt* 

T, Hiis2ff$^«l OOT'ltOY^^D^y H3 4 
Z-mizmfefc 3 2 tff ;* *f*tt* C t tfT' * 3 <fc o K 
SoT^S. f LT, 1 -O£0^$x.t5 1 0 0Tf¥£*tt 

t*feffla©v>r^nt;^'y h 3 ax 1 ocoa--y h#*s$ 
issns, 04 fii<Dmxi,m7ifaictiimnrc5-D<D-? 

-t^U^y h3 4X 1 OCDa- -y h^MSn/ci* 
/fXT^So 30 
[0 0 8 9] flSAS 1 0 Ofcti, m&WJt 

•y h 3 4 ©wsaxn 5 2 tc*f£? samtc ^ft^'ftts; 

«JSiK*fl«&-rsfcii>o#A?L 104 (04 B #80 
j&ssttT*5»), swath O4o±«sa5»c«:^n^n 

K8iB»fc**ATL 1 0 4 fc?9< tc»b<Dl- l 0 6^ 

[0 0 9 0] &*5, A« 1 0 OtDlIti, EHftlKO 

3£«3 2fcff£a.ttttfclSK. 7**-aX-*I$5 8<D 40 
&ffi®7 0&t>*7 4tOftA<«/Vy F7 6&tf7 8^± 

[0 0 9 1] C<DJ;9(C, ±i&D#agH3 Oti, urn 
saps 2&tF^3f4ttttin 5 4^wr5v-r^ptr^-y 
h 3 4 co^ffl^^-n^nimtttop 5 4 fcTfifatcisj 
»* ^t*m £ ftr ^ s 0 

[0 0 9 2] ED'S, gvY7n^7 h 3 4ti, ^ft^* 
ncO^aAP 5 2 *±ffl|fc U MPtttBP 5 4 fcTHJ 
i:U fro, &Kttttttn5 4tflflmfcE9jeB£tt 
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[0093] c0<J:?fcttja**tr3$i-£atB3Ofc:fc 

i^t, mm&xu5 2K.nf&Lxtti^tmm<omit 
zuwmmzQy&tzjj&tLxit. msic*?*? 

(C (fiJx.(i*^SoWffi(S(?V^«co|H]a5 (JBftW) l l 

0 fiyiJStifc*- h 'J -y 1 12 £f£fflf 37? i£tf & 

3 0 cw^i, a-hu^i 1 2©^iaa5i 1 ok: 

1 1 2 £&IHg|$ 1 1 0 t*i.-7 1 0 6 ttfZtlZtxtt 

fr#T*£|H]g|5 1 1 OOJgfcfflfct 

a -7 1 0 6£j>LT&v^Pt^-y h 3 4 

[0 0 9 4] tfCs fa-7l0 6»%^tt, 
*-hU-y^l 12«:*ia*l 1 0i:i^»3 6(DS 

j»A?L i o 4 t^n^enwis-rsi^jciRowt, st 

i i 0fc&ofc8^}8ift*i*A?Li 0 4^U^ 
^Ptf^-y h3 4tCfltt&-r«^S<DB*\ 5^6, H£?£ 
S3 6tCfctf3&WAfL 1 0 4 05fify|(cSt^^fl5)SL> 

*-ku-vs/i 1 2£H£r6ji3 etmomtztmiQ 

[0095]^, m&micf*.wm*EmL, mum® 
zmmtw Ltti?mm*i)Qz.xt>&\,\ s/c, §v-r 

[0 0 9 6] 04 A«DPTii, 0 0O^J|g% 

0 2T'H^tS3 2{tlS5i6W^?)i:^t : iToTl/^ 

[0 0 9 7] W^Dtf^«y h3 4*mf$.tzm 
[0 0 9 8] ssefifb/W»*3£fl:^;i/=i-7 

l/>Ct, Eti7 2*mMttt<D&.fc&tf>bZ^Ctfr 
[0 0 9 9] ^LT, JS(*5 0SSOtffti:LT$Sft/ 
7^7f-aX-^g|55 8A%^$n?>a5» (ffi»SR6 

6) fcfi, 7;U^-t^5^«^^^7^co^i!)P^#fi 
[0 10 0] gfc, 7^y^^x-^g|55 8%«fiE-r*E 
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$8K -?yJ3y-*7mm. jy^yxxmm. v> 
mwrnias^xn, ^a^tf^yMcfv 

[0 10 1] cftte, ccDJ:?&fcm#, B^ttSUHfl 

»^*»tffi«£»**r , *"*i: fctAP*, EEfM 7 2 CD 10 

[o i 02] mic *nm<oBmx°&, mmsM.^^ 

•y^Xfc, #/l/v"7A, XhPy^A, t 

'J7fy, ^y^'xfx A, x#:?\ 

•y-y/U, vyjfy, -bUr/A, #K5?i», ^p2a, p 

/<;uk jyf-^y, ft, jybvv'j** t>y$)i, y 

5 -y 27s%m^T$>&b\ 

[0103] m*.n. vii^ymmti-'Zymm.xs-? 

7* y i*-*7W&it±i8.ft U ctuc^ytyp 

[0 1 0 4] -77, 7^^aX-^fgP5 8tfc^§±g|? 
««7 4atfTWftfii7 Ott, lit', la^T-feoT^ 

ryu-x^ ^oa, ft, p/wk --y^ 

v^i*, d^a, $g, xx, $y$i\<, 2yf7.T 
y s -f'j^i, £, KHSF<o&JB*fta&«^ttc 

Ctte>tCE«ll7 2^gf*5 0£|Pli;tmfc#lftS-efc 

[0 10 5] #tc, CCOSljticOJBSlT'ti, ±t2<DJ:?S 

X#>y h»#SHS*8 0°CcDlHSffllc 1 H?Hie«»HL, 
TX#-y h 8 0 (SUSS 5)&, 12 

0m J COU N a B r$4"\CD2 0#g» C?"P 40 

?toT, DNAWr)t%S«l 0±fc@^bLT (H5£{k 
I1S6) , DN A?77*2 0£»Tf>o 

[0 10 6] C£>#aSH3 O&fifioTSS 1 0 

±(c8imigiK&«*&U Xtf-y h 8 0*ffM-T§^<o 
fr<D7?r£tco^T09~0 1 5*«HL**«6IMWt 

So 

[0 10 7] S-f, SgicoTj&te, H9fc^-r«t9K, 

Sfa-7i o 6^e.^n€n®^feft3 6coi9A7L i 

0 4^/>LT^V-r>7Dtf^'y h 3 4 C0+-V ti-r-c 5 6 50 
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^7 P tT^ y h 3 4 ©W^RttBP 5 4 

[0 1 0 8] CCT\ 72f-aX-*a$5 8cD§ftfii7 
0&D*7 4fcm\\t%W£®.B<Oo%. 7**aX-* 
»5 8ff*yWlttLX. *+er-f 5 6 

&WS7 0&tf7 4 {C{±/^l/XW*«ffi^01 

MTia»*«H"r set # -e* 5 0 

[0 10 9] K^»fS*a»ia««&UT 1 OCOX^-y h 

flf>j*tfig i o Aatfia i o Btc^-r j:^^, g^sso 

OOX^yh80 (-^IliHTW) (AKtjfiSkOtmiS 
f£{C<fc58S'hX#-y h 8 0a«?tl, cn6^«'J^X 
d?>y h 8 0 a 1 0±-Pi*^t»«nSCtt (■& 

ft) , 01 1 ARtfEll 1 BfC^-Tidfc, lOcDX.K 

[oi io] g(c, zcDMMmmxii, ffl&mmzm 
tsi o±t(«ii&-r§^{c, eh 2A~iai 3tc^-r<t9 

Hire- £ So 

[oi i i ] mm i o^toift-rs^ffii: ir», 0 1 3 
icffit^oic, mnm^y-xi 2 2*»6a»?nfc*fl. 

«*S«1 oo«iS»cBaWLTiini&^-5^ffi*«fes. $ 
/c, W*4»jK5&iS»J!iP«l-rS/3ffii:LTtt, 01 2 A, 
0 1 2 BK^r«t^tc, U— «f)tt» 12 0, «{KKfg^ 

fl«eo|RO*««DSStt, X^-y h8 0O£^0l» 
[0 l 1 2] Sfc, tt5S&Eti, MSrSrScoJ;9tc, 7K 

fci6, ^«2/-;b LTti^. 
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co 1 1 3] sfc*fc, :o*ao«nftt, tmsMc 

?*9isij****HtTt)«fct^o fit, co&iKfttumm 
•©aswww&E-e**. io 

[0 1 14] ttlff^ 5 6fCimjSf}ll*3t«L 

7^^ax-^aj5 8jcfi«i«:B(ije-rsaiso 

[0 115] iMt«|3 0Sftofc«2O»aK 

oi^TBMW*. ccD^2tD-/jffi(i, Eli 4 (cot? J; 5 

?Ll 0 4*fl-LT&V-f*PlMy h3 4<D*+e-f-f 20 

5 6 fticmmyk^mmm* zommmznm u 

5 6rtk:HSi«'tt*^e>ttA , rSo ^lt, 7*fax 

-*i?P5 8£i»£-fc>-T, tm»K«ft«l 0±fcttta 
£ Jtfi&(3(£ffl U < 7 S D N AWH-fca* 4^^IHii 

[0 116] tr-f 5 6 rtKfelt 5 H«OJi})RH« 

o5rni, ++t*f^ 5 6 rtoati*«rii(oagft«rtt»]-r 30 

[0 1 17] fcfc, **t£-r>r 5 6fl©H£iK£i«l£> 

fTt±, *+lfx-f 5 6<D-5^, 1 CDWMJl 6 2 
iaSBfttt, &f LfcH«n?fc <T*>J: l^o IS 
BANK £ H*«oig£fi: J: u iWtm*. 

?%ti\ 5 6 rtojftftWttosftsmft-r* 

*®/R:?!r5. 40 
[0 118] lCT', *+tff--f 5 6rtO«M*Wtt©a 
ffctt, 7^aX-*gf$5 8K«Miia75*lJ£©ftt 

KHi, 0Utf, »T8-2 0 1 2 6 5#4i«tcSB«« 
[0 119] SttWfCti, 7?7aX-£g)5 5 8fC*fL 

*'ju-r*wt)«u Bust* .ftiHiMi^tsf- 
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[0120] cniao, jt»s««BWo 
a-r*cfc^T**. eh*>, §y^^o^7 h3 4t 

[0 12 1] ■f'LT, ffiffiHSltfBr/u£1& 7^al 

<D&®ZmfctCtlC£Q. DNA7>y72 0£©>§ 
im, 1 0©X#«y h 8 0 ©K» V7 

[0 12 2] ftfc, K*4ffiXP 5 2 ^©KfiO«*«K* 

^©■$©^7 mmvtmm) pii;<, 7^^- 
[0123] iffltsiisi, ^mft, is*4?g?s 

^ffl^SCtiai), v^^ntf^y h 3 4£>?ffiSg|*j 

[o i 2 4] *fc» ±.m<o^2<D^mc^x, mm® 
€r*»*o±?ftmft«*WRiiAP5 2*>e>++ifT 

-ffCttAU RlSIt, ®^H^(cJ:i9 + +tr-r^ 5 6fi 
[0 12 5] *LT, tfr-f 5 6 rtfc&tti8iRtf$ 

w *ttaf*oK:t, rai;<, *tt"fi' 5 6fi©i?st 

fM*tto*ft**»]-r*i:i:fcJ:»)lE!li-C**. coif 

[0 12 6] Sfc, KS%K«ttAP5 2^6*+e-r 
-f 5 6tC?t«-r?>l^(C, 7^^aX-^g)55 8^|gift? 
■li^^P)M^iS*4aAP5 2^e»^+tiX'f 5 6rttc 
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[0127] ffimunmmtiwi&znrzmtii i 

JBttfcftofcJg^fi, &K1 0«rOtfci ! &SlLfc&, @ 

Xztfy F 8 0fc7k»!V«lft*n, X#y F 8 0 
SSOSKntt^ifl U SMl/ltc <fc 0 ¥fi&#K£{k U 

1 3 0 ®fi£ 0 ±# •? 4 < ft*. 
[0 12 8] F— f X#v F 8 0<D®m 10 

9*#1 3 0£:»4£l 0O«tW^ISioT«ilJ*n j f»t< 
ft 9, .DNAWH-*^trftm»JSoj:^c, SRfeMBflft 
illtt;<0X#'y 1-8 0%, JSSaW(0^f7XS«l|<D±K 
JgfiR-TSJi^c, fOX4?7 FJB«*R»JL J f'-r<ft 
0, X*>y FflM©&g£fcttL**<ft3t^?*iJj±i 

*„ 

[0 12 9] C£>J;-5ft F— tVY&Wt 

SLfcX#-y F8 Otte^Ttt, 
BSft^^XStCfc^T, HulES^gP^ 130 (A 

*n*nKWftKfi. 1 3 2 immttft no^< (it 

<) ftSCfcfrS, DNA^77*2 0i:LtffflLfct 
f t, X#-y F 8 0j^6a«6n**3ta)aiO»fli 
fi> Xtfy h 8 0 F*jT' K— f y»«*Sf ilfcft 

[0 13 0] fot ^SOL^-TS (F-t^ff^) 
X#>y FJfrt*c<D&<* (#F-*VlBtt) SrPi£*-t»- 

F3*5S*"CTttBLT, £« 1 0fc n 9 ^?gffi%f« 
16 U ^WjMftx^l/^-fcSft 1 0tW»7ktt<O»IW 30 
iCtot, ^<DX#-y F 8 0<DJ3»a5# 1 

3 0 icMfyZitZ «k 9 fc LT K-^'y}g«*JBfiR-rSo 
[0 13 1] jSf*0*BBB*»c«fc»)J|tKKa:6 
ftm«fc, & 

s^T^tfi, x#* f 8 o%BAtamftm.<otm 

[0 13 2] *Hj6©JB*K^5^ffi 0%0°C 
KJfrWLfcBL SS3 0 %Ja±0+#ft{*«©!W*#f? 
ft-rsSSTtcll-rKiffl) ti, ±iE<&fiH;*BSJ|ifc:SS8! 40 

[0 13 3] fit, X4?7h8 C\<D*tt<E>0tt&li, 

[0 13 4] *<Z>8L ££ 1 0^8 0°CT- 1 BfUSK-* 
■f SCfcfCfct), x#-y F 8 0 8 0°C-£ 
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[0 13 5] C<D&olC, *Mfii<D]&miC&Z>DNA?- 

l l AfCTjrf J;?fc, fftft&ifctcfcsxtfy F 8 0l*¥ 
#Rfcttft61\ ¥ffift^i:ftSo 

ftJtiST fe K«»«o**w±^»* nr l $ o t i> 

[0 13 6] Sft, K^iSttfC^fnSDNABffrOU 

[0 1 3 7] Mtc£fc, S1S1 0±tHfiiS«*fitteL 
TXtf-y F 8 0*JBfiKLfc&, SX*7 F 8 0£tK#* 

[0 13 8] CCDJ^fC, *HS|(Dff^tfcl/>Tti, 3 
$n*X.-K'y FgcDfc)— fki&HSCt^-pt, DNAf 

7/2 O<Dn a DMMt>"(CfgSttO|p]±^0§il ttfT-Z 

[0 1 3 9] ft*j, cnftmicVk&DN A*>y7<D2im 

3»r3c£:ft<, m*<r>mj$&mn%z. 

[0 14 0] 
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(54) METHOD FOR PRODUCING DNA CHIP 

(57)Abstract: 

PROBLEM TO BE SOLVED: To aim at the improvement 
of productivity and yield of a DNA chip by improving the 
efficiency in use of a specimen solution having a high 
cost. 

SOLUTION: This method for producing the DNA chip 
comprises a pre- treating process S1 for forming a poly- 
L-lysine layer on the surface of its base substrate, a 
specimen-preparing process S2 for preparing the 
specimen containing the DNA fragments, a diluting 
process S3 for diluting the concentration of the prepared 
specimen and a supplying process S4 for producing the 
DNA chip by supplying the diluted specimen solution on 
the base substrate. The above specimen-preparing 
process S2 comprises an amplifying process for 
preparing a PCR product by PCR-amplifying the DNA fragment, a powder-producing process 
for drying the obtained PCR product to make DNA powder and a mixing process for dissolving 
the DNA powder in a buffer solution. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the DNA chip characterized by supplying the sample solution 
on a substrate and carrying out multiple-times supply of said sample solution about the same spot in the 
manufacture approach of the DNA chip which manufactures the DNA chip by which many spots by the 
sample solution were arranged on said substrate. 

[Claim 2] The manufacture approach of the DNA chip characterized by supplying said sample solution 
by the ink jet method in the manufacture approach of a DNA chip according to claim 1 . 
[Claim 3] It is the manufacture approach of the DNA chip characterized by the sample in which said 
sample solution contains a DNA fragment in the manufacture approach of a DNA chip according to 
claim 1 or 2 being diluted by predetermined concentration. 

[Claim 4] It is the manufacture approach of the DNA chip characterized by diluting with the water 
solution in which the sample in which said sample solution contains said DNA fragment in the 
manufacture approach of a DNA chip according to claim 3 contains water or a sodium chloride. 
[Claim 5] It is the manufacture approach of the DNA chip characterized by diluting with the water 
solution in which said sample solution contains a polymer in the manufacture approach of a DNA chip 
according to claim 3 or 4. 

[Claim 6] It is the manufacture approach of the DNA chip characterized by the concentration of extent 
with which it is satisfied of the last request base pair per one spot with supply of multiple times [ on the 
manufacture approach of a DNA chip given in any 1 term of claims 3-5 and as opposed to said same 
spot in said sample solution ] diluting. 

[Claim 7] The sample which contains said DNA fragment in any 1 term of claims 1 -6 in the manufacture 
approach of the DNA chip a publication is the manufacture approach of the DNA chip characterized by 
stepping on the process which carries out PCR magnification of said DNA fragment, and prepares an 
PCR product, the process which dries said PCR product and is used as DNA powder, and the process 
which melts said DNA powder to the buffer solution, and being prepared. 

[Claim 8] In the manufacture approach of a DNA chip given in any 1 term of claims 1-7 The inlet for 
pouring said sample solution into at least one or more bases from the exterior, in case said sample 
solution is supplied on said substrate, The cavity with which said sample solution is poured in and filled 
up, and the delivery which carries out the regurgitation of said sample solution are formed. At least 1 
wall surface of said base which forms said cavity is equipped with piezo-electricity / electrostriction 
component. The manufacture approach of the DNA chip characterized by using the distributive-pouring 
equipment with which the sample solution of a class which two or more arrays of the micropipette 
constituted so that said sample solution might move into said cavity are carried out, and is constituted, 
and is different from the delivery of each micropipette, respectively is breathed out. 
[Claim 9] In the manufacture approach of a DNA chip given in any 1 term of claims 1-7 The inlet for 
pouring said sample solution into at least one or more bases from the exterior, in case said sample 
solution is supplied on said substrate, The cavity with which said sample solution is poured in and filled 
up, and the delivery which carries out the regurgitation of said sample solution are formed. Two or more 
arrays are carried out and the micropipette constituted so that said sample might move into said cavity is 
constituted. And the manufacture approach of the DNA chip characterized by breathing out the sample 
solution of the same class from at least two or more deliveries, and using one distributive-pouring 
equipment which carries out spot formation. 

[Claim 10] The manufacture approach of the DNA chip characterized by the number of the inlets which 
http://ww4.ipdl.inpit.go.jp/cg^ 4/24/2007 



JP,2001-186880,A [CLAIMS] 



Page 2 of 3 



are open for free passage to the cavity which said at least two or more deliveries where said same kind of 
sample solution is breathed out connect in the manufacture approach of a DNA chip according to claim 
9 being one. 

[Claim 11] The manufacture approach of the DNA chip characterized by carrying out the regurgitation 
of said same kind of sample solution almost simultaneous from said at least two or more deliveries in the 
manufacture approach of a DNA chip according to claim 9 or 10. 

[Claim 12] The manufacture approach of the DNA chip characterized by shifting regurgitation timing 
and carrying out the regurgitation of said same kind of sample solution from said at least two or more 
deliveries in the manufacture approach of a DNA chip according to claim 9 or 1 0, respectively. 
[Claim 13] It is the manufacture approach of the DNA chip characterized by being constituted so that 
said sample solution may move a micropipette by the laminar flow into said cavity in the manufacture 
approach of a DNA chip given in any 1 term of claims 8-12. 

[Claim 14] In the manufacture approach of a DNA chip given in any 1 term of claims 8-13 In case said 
sample solution is supplied on said substrate, after pouring in the sample solution from which a class 
differs, respectively from said inlet corresponding to said delivery which carries out the regurgitation of 
the sample solution from which a class differs, respectively into said two or more cavities, The 
manufacture approach of the DNA chip characterized by making the sample solution from which the 
class in said two or more cavities differs by making said piezo-electricity / electrostriction component 
drive breathe out from said delivery. 

[Claim 15] In the manufacture approach of a DNA chip according to claim 8, in case said sample 
solution is supplied on said substrate, it is beforehand filled up with a displacing solution in said two or 
more cavities. Subsequently The manufacture approach of the DNA chip characterized by making the 
sample solution of the class from which it differs in said two or more cavities by making said piezo- 
electricity / electrostriction component drive breathe out from said delivery after pouring in making the 
sample solution from which a class differs permute within said two or more cavities from said inlet. 
[Claim 1 6] The manufacture approach of the DNA chip characterized by pouring in making the sample 
solution from which a class differs while it is beforehand filled up with a displacing solution in said two 
or more cavities and said piezo-electricity / electrostriction component are made to drive in the 
manufacture approach of a DNA chip according to claim 1 5 permute within said two or more cavities 
from said inlet. 

[Claim 1 7] The manufacture approach of the DNA chip characterized by setting to the manufacture 
approach of a DNA chip given in any 1 term of claims 14-16, and grasping the impregnation or the 
completion of a permutation of the sample solution in said two or more cavities by detecting change of 
the fluid characteristic in said cavity. 

[Claim 1 8] The manufacture approach of the DNA chip characterized by carrying out degassing 
processing of said displacing solution in the manufacture approach of a DNA chip given in any 1 term of 
claims 15-17. 

[Claim 19] In the manufacture approach of a DNA chip given in any 1 term of claims 15-18, it is 
beforehand filled up with a displacing solution in said two or more cavities. Subsequently After pouring 
in making the medium liquid which does not contain the DNA fragment which makes said sample 
solution and specific gravity almost the same permute within said cavity from said inlet, The 
manufacture approach of the DNA chip characterized by making the sample solution of the class from 
which it differs in said two or more cavities by pouring in the sample solution from which a class differs 
into said cavity from said inlet, and making said piezo-electricity / electrostriction component drive 
breathe out from said delivery. 

[Claim 20] The manufacture approach of the DNA chip characterized for said sample solution by 
desiccation or carrying out, making it thicken or solidify at least in the manufacture approach of a DNA 
chip given in any 1 term of claims 1-19 in case said sample solution is supplied on said substrate. 
[Claim 21] The manufacture approach of the DNA chip characterized by heating said substrate as said 
desiccation, thickening, or solidification in the manufacture approach of a DNA chip according to claim 
20. 

[Claim 22] The manufacture approach of the DNA chip characterized by heating the regurgitation or 
said supplied sample solution as said desiccation, thickening, or solidification in the manufacture 
approach of a DNA chip according to claim 20. 

[Claim 23] The manufacture approach of the DNA chip characterized by using a laser beam for any 1 
term of claims 20-22 as said desiccation, thickening, or solidification in the manufacture approach of the 
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DNA chip a publication. 

[Claim 24] The manufacture approach of the DNA chip characterized by using infrared radiation for any 
1 term of claims 20-22 as said desiccation, thickening, or solidification in the manufacture approach of 
the DNA chip a publication. 

[Claim 25] The manufacture approach of the DNA chip characterized by using an electromagnetic wave 
for any 1 term of claims 20-22 as said desiccation, thickening, or solidification in the manufacture 
approach of the DNA chip a publication. 

[Claim 26] The manufacture approach of the DNA chip characterized by cooling a substrate, the 
regurgitation, or said supplied sample solution as said desiccation, thickening, or solidification in the 
manufacture approach of a DNA chip according to claim 20. 

[Claim 27] The manufacture approach of the DNA chip characterized by supplying shifting a supply 
location and forming one spot in the manufacture approach of a DNA chip given in any 1 term of claims 
1-26 in case said sample solution is supplied on said substrate. 

[Claim 28] The manufacture approach of the DNA chip characterized by changing the amount of supply, 
supplying and forming one spot in the manufacture approach of a DNA chip given in any 1 term of 
claims 1-27 in case said sample solution is supplied on said substrate. 

[Claim 29] The manufacture approach of the DNA chip characterized by the thing which supply said 
sample solution on said substrate, and for which it precedes supplying in the case and an oscillation is 
given to said sample solution in the manufacture approach of a DNA chip given in any 1 term of claims 
1-28. 

[Claim 30] The manufacture approach of the DNA chip which supplies the sample solution by the ink- 
jet method on a substrate, makes selectively surrounding humidity of the regurgitation [ said sample 
solution ] and the part to supply higher than other parts in case said sample solution is supplied on said 
substrate in the manufacture approach of the DNA chip which manufactures the DNA chip by which 
many spots by said sample solution were arranged on said substrate, and is characterized for said sample 
solution by making it desiccation or not thicken or solidify. 

[Claim 3 1 ] The manufacture approach of the DNA chip characterized by including the process returned 
to the bottom of the room temperature in which the gas of sufficient volume of 30% or more of humidity 
exists after producing the substrate with which said sample solution was supplied on said substrate, and 
many spots were arranged in the manufacture approach of a DNA chip given in any 1 term of claims 1- 
30 and cooling said substrate at 0 degree C or less. 

[Claim 32] The manufacture approach of the DNA chip characterized by including the process which 
exposes said substrate to the bottom of the ambient atmosphere in which the gas of sufficient volume of 
80% or more of humidity exists after producing the substrate with which said sample solution was 
supplied on said substrate, and many spots were arranged in the manufacture approach of a DNA chip 
given in any 1 term of claims 1-30. 

[Claim 33] The manufacture approach of the DNA chip characterized by including the process which 
exposes said substrate into a steam including Myst after producing the substrate with which said sample 
solution was supplied on said substrate, and many spots were arranged in the manufacture approach of a 
DNA chip given in any 1 term of claims 1-30. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the DNA chip (DNA 
microarray) which made high density carry out alignment immobilization of the DNA fragment of 
thousands to 1 0,000 or more kinds of different classes as a spot on substrates, such as a microscope slide 
glass. 
[0002] 

[Description of the Prior Art] There is a remarkable thing in an advance of the analysis approach of the 
gene structure in recent years, and gene structure of a large number including a human gene has been 
clarified. The DNA chip (DNA microarray) which carried out alignment immobilization is increasingly 
used for the analysis of such gene structure on substrates, such as a microscope slide glass, by using the 
DNA fragment of thousands to 1 0,000 or more kinds of different classes as a spot. 
[0003] The method which supplies the sample solution which contained DNA fragments to the substrate 
top by the so-called pin, such as a QUILL method, a pin & ring method, or a spring-pin method, as the 
formation approach of the spot in manufacture of this DNA chip ( placing) is use widely, even if it is the 
case where which approach is adopt, the capacity of each spot and dispersion of a configuration are 
suppress low, and it becomes important to keep the distance between each spot constant. 
[0004] On the other hand, the configuration controllability of a spot is good towards the further 
densification, and the expectation for development of the new approach excellent in productivity is also 
great. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, as shown in drawing 16 , when the spot 202 by 
dropping of the sample solution is formed on a substrate 200, this spot 202 becomes hemispherical with 
the surface tension, in this case, few parts 204 which touch a substrate 200 as an amount of the 
substantial sample fixed on a substrate 200 — it is — that amount — the whole (hemispherical) — very — a 
part — it is . Since it is not fixed, the remaining part 206 will be flushed at a subsequent washing process, 
and there is much loss of the sample solution and it has the problem that the utilization ratio of the 
sample solution is low. 

[0006] The cost at the time of manufacturing a DNA chip is substantially governed in the amount of the 
sample solution, and in the case of an above-mentioned example, almost all the sample solutions will be 
passed and it becomes disadvantageous in respect of improvement in productive efficiency. 
[0007] Moreover, although the sample solution of thousands to 10,000 or more kinds of different classes 
will be dropped on one substrate, in order to obtain the same diameter of a spot from viscosity differing 
from surface tension for every sample solution from which a class differs, it is necessary to change the 
drip of the sample solution according to viscosity, surface tension, etc. 

[0008] However, by the conventional technique, since the sample solution adhering to a pin is physically 
contacted to a substrate the whole pin and he is trying to drop the sample solution, the spot to a substrate 
top is formed by one dropping, and fine dropping control (control of a drip or a dropping location) 
cannot be performed, but the problem that dispersion arises is in the path of the spot formed on the 
substrate. 

[0009] Moreover, although the method of mixing organic or inorganic polymer in the sample solution, 
and holding a DNA fragment physically during polymer bridge formation is also develop in order to 
make immobilization of a up to [ the substrate of the DNA fragment in the sample solution ] into a more 
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positive thing, the viscosity of the sample solution increases in this case, it becomes what dries, and 
thickens and it is easy to solidify, and the pot life of the sample at the time of spot formation becomes 
short, or there is a problem 1 time of whose drip increases. 

[0010] This invention is made in consideration of such a technical problem, and can raise the utilization 
ratio of the high sample solution of cost, and it aims at offering the manufacture approach of the DNA 
chip which can aim at improvement in the productivity of a DNA chip, and improvement in the yield. 
[001 1] Moreover, other objects of this invention are to offer the manufacture approach of the DNA chip 
wftich can perform supply control according to the class of sample solution supplied on a substrate, can 
attain equalization of the diameter of a spot formed on a substrate, and can aim at improvement in 
dependability in the quality list of a DNA chip. 
[0012] 

[Means for Solving the Problem] This invention supplies the sample solution on a substrate, and is 
characterized by carrying out multiple-times supply of said sample solution about the same spot in the 
manufacture approach of the DNA chip which manufactures the DNA chip by which many spots by the 
sample solution were arranged on said substrate. 

[0013] Thereby, many spots with a geometrically high precision can be arranged on a substrate, and the 
yield of a DNA chip can be raised. In this case, it is desirable to supply said sample solution by the ink 
jet method. 

[0014] An ink jet method enables only an initial complement at a substrate to supply [ a high speed (- 
100kHz) ] many drops on a substrate by non-contact at high degree of accuracy. Moreover, it becomes 
possible to move a pin to the supply origin (sample well) of the sample solution, and for it to become 
unnecessary to dip the pin point and to form a spot on many substrates into the sample solution, like the 
conventional pin type, for a short time from the sample solution being continuously supplied through the 
cavity and inlet which connect a drop with the delivery which carries out the regurgitation, whenever it 
forms a spot. 

[0015] Moreover, as for said sample solution, it is desirable to dilute the sample containing a DNA 
fragment to predetermined concentration. In this case, as for said sample solution, it is desirable to dilute 
with the water solution containing the water solution with which the sample containing said DNA 
fragment contains water or a sodium chloride, or a polymer, and it is desirable that the concentration of 
extent with which are satisfied of the last request base pair per one spot dilutes by supply of the multiple 
times to said same spot. 

[0016] the advantage that the amount of the expensive DNA fragment in the sample solution which 
adhere and remain can be reduce relatively be during the supply passage pass in the phase which 
finished supply the sample solution on the substrate by dilute the concentration of a sample , and it be 
effective in it be avoidable that the defect of a solution dry , thicken and solidify , get a delivery 
blocked , and cause the poor regurgitation by the deep sample solution occur . Furthermore, as a big 
advantage, when the sample solution is supplied on a substrate, the sample solution does not become 
semi-sphere-like, but serves as a flat configuration. In this case, since most sample solutions supplied to 
the substrate are fixed on a substrate, also at a subsequent washing process, there is [ of the sample 
solution ] that no the above will mostly be passed, and the utilization ratio of the sample solution can be 
raised. 

[001 7] Moreover, the diameter of a spot of the sample solution formed on a substrate can be made to 
equalize by changing the degree of dilution according to the class of DNA fragment contained in the 
sample solution, and changing the viscosity and surface tension of the sample solution. 
[0018] Furthermore, as for said sample solution, diluting with the water solution containing a polymer is 
desirable again. While the increase of the configuration holdout of the spot configuration after being 
supplied on the substrate, and a configuration are stabilized by this, the configuration change by the 
drying shrinkage of a spot can be prevented. 

[0019] Thus, in this invention, the utilization ratio of the high sample solution of cost can be raised, and 
improvement in the productivity of a DNA chip and improvement in the yield can be aimed at. 
Moreover, dropping control according to the class of dropped sample solution can be performed, 
equalization of the diameter of a spot formed on a substrate can be attained, and improvement in 
dependability can be aimed at in the quality list of a DNA chip. 

[0020] And the process which carries out PCR magnification of said DNA fragment, and prepares an 
PCR product, the process which dries said PCR product and is used as DNA powder, and the process 
which melts said DNA powder to the buffer solution are stepped on, and you may make it prepare said 
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sample in said manufacture approach. On the occasion of dilution, there is no change of quality, the 
dispersibility to a water solution is good, and is suitable for dilution, and such a sample is made as for 
the concentration management at the time of dilution to accuracy. 

[0021] Moreover, the inlet for pouring said sample solution into at least one or more bases from the 
exterior in said manufacture approach, in case said sample solution is supplied on said substrate, The 
cavity with which said sample solution is poured in and filled up, and the delivery which carries out the 
regurgitation of said sample solution are formed. At least 1 wall surface of said base which forms said 
cavity is equipped with piezo-electricity / electrostriction component. You may make it use the 
distributive-pouring equipment with which the sample solution of a class which two or more arrays of 
the micropipette constituted so that said sample solution might move into said cavity are carried out, and 
is constituted, and is different from the delivery of each micropipette, respectively is breathed out. 
[0022] Whenever piezo-electricity / electrostriction component drives, a minute amount liquid is 
breathed out from a delivery, and the volume is not [ minuteness and dispersion ] and is fixed. The RF 
response of an actuation period is attained by using piezo-electricity / electrostriction component, and 
the time amount which the regurgitation takes is also shortened. Moreover, the sample solution is not 
dried on the way in order to move in the inside of a closed space, after pouring in the sample solution 
until it results in the regurgitation. Furthermore, passage to which the sample solution moves the whole 
base since [ small ] it can form in a compact can be shortened, and thereby, the problem that the sample 
solution adheres to a passage wall is suppressed to the minimum, and can prevent degradation of the 
utilization ratio of the sample solution. 

[0023] Moreover, the inlet for pouring said sample solution into at least one or more bases from the 
exterior, in case said sample solution is supplied on said substrate, The cavity with which said sample 
solution is poured in and filled up, and the delivery which carries out the regurgitation of said sample 
solution are formed. Two or more arrays are carried out, and the micropipette constituted so that said 
sample might move into said cavity is constituted, and the sample solution of the same class is breathed 
out from at least two or more deliveries, and you may make it use the distributive-pouring equipment 
which forms one spot. 

[0024] By breathing out the sample solution of the same class from two or more deliveries, and forming 
one spot, a spot formation rate speeds up more and a throughput improves. 

[0025] The count of supply can be increased without generally, increasing the diameter of a spot, if it 
makes supply spacing late (for a long time) or processing which dries quickly, thickens the sample 
solution supplied on the substrate so that it might mention later, and solidifies is performed, although the 
diameter of a spot increases for every supply when carrying out multiple-times supply of the sample 
solution. 

[0026] Since the sample solution in the part which carried out opening of lengthening supply spacing 
here to the discharge side of a delivery is breathed out in the state of [ so-called / half-dry ] the condition 
which dried to some extent and viscosity went up before the regurgitation, even if it repeats supply, 
although the diameter of a spot does not increase, it makes spot formation time amount increase as a 
result by this approach, and is not desirable. Moreover, in such a case, managing the so-called half-dry 
condition quantitatively has many limits, and it tends to generate the nozzle of the poor regurgitation. 
[0027] If the sample solution of the same class is breathed out from said two or more deliveries and one 
spot is formed, while a delivery will move to a regurgitation location, by then, the standby time to 
regurgitation initiation Two or more deliveries to which desiccation of the sample solution in the part 
which carried out opening to the discharge side of a delivery went will exist, the same sample solution 
can be supplied by these deliveries, and spot formation time amount can be shortened as a result. 
[0028] Moreover, when a poor regurgitation nozzle occurs, it should prevent making the expensive 
sample solution useless by performing the regurgitation only in the noise which the defect has not 
generated. Furthermore, the structure where the number of the inlets which are open for free passage to 
the cavity which at least two or more deliveries where the sample solution of the same class is breathed 
out connect is one can reduce the count of impregnation of the sample solution, and is desirable. 
[0029] Moreover, in the case of a non-contact ink jet method, the timing which carries out the 
regurgitation of the sample solution of the same class from two or more deliveries may be simultaneous. 
In this case, you may make it double the point of fall of the sample solution breathed out. A spot 
formation rate can be raised by doing so, 

[0030] However, in order to make more into high degree of accuracy location precision of the sample 
solution supplied on a substrate, the approach of supplying, when regurgitation timing is shifted and 
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each delivery is located right above a spot formation location is good. 

[003 1] Furthermore, it is desirable that two or more arrays are carried out and the micropipette 
constituted again so that the sample solution might move by the laminar flow in the inside of said cavity 
is constituted. Generating of air bubbles etc. can be prevented and evasion of the poor regurgitation and 
the endurance of a micropipette increase because migration of the sample solution is a laminar flow. 
[0032] When using said distributive-pouring equipment, after pouring in the sample solution from which 
a class differs, respectively from said inlet corresponding to said delivery which carries out the 
regurgitation of the sample solution from which a class differs, respectively into said two or more 
cavities, it is desirable by making said piezo-electricity / electrostriction component drive to make the 
sample solution from which the class in said two or more cavities differs breathe out from said delivery. 
By such configuration, the sample solution of the class from which plurality differed can be supplied on 
a substrate, without causing cross contamination at the same stage. 

[0033] Moreover, you may make it make the sample solution from which the class in said two or more 
cavities differs breathe out from said delivery by being beforehand filled up with a displacing solution in 
two or more cavities, when using said distributive-pouring equipment, and making said piezo- 
electricity / electrostriction component drive, after pouring in making the sample from which a class 
differs permute within said two or more cavities from said inlet subsequently. After a cheap displacing 
solution permutes the inside of a cavity certainly beforehand, by permuting an expensive sample, 
generating of the poor regurgitation can be prevented thoroughly and the regurgitation of the expensive 
sample can be carried out efficiently. 

[0034] Although the permutation from the displacing solution in a cavity to the sample solution is a 
delivery to vacuum attraction etc. and may perform a displacing solution by carrying out attraction 
blowdown, it is desirable to pour in making the sample from which a class differs while making said 
piezo-electricity / electrostriction component drive permute within said two or more cavities from said 
inlet. The amount of the displacing solution to discharge can be controlled with a sufficient precision by 
doing so, and the expensive sample solution is not discharged vainly. 

[0035] Although the terminal point of the completion of a permutation asks for the rate and volume 
which a sample moves beforehand and may control them by permutation time amount, a discharge, etc., 
it can detect a terminal point with a precision more sufficient [ grasping by detecting change of the fluid 
characteristic in the cavity concerned ], and is still more desirable. 

[0036] In this invention, since change of the fluid characteristic in a cavity is detected and he is trying to 
grasp the completion of a permutation, even if the sample solution and a displacing solution are 
somewhat mixed in passage, distinction of the part currently mixed and an unmixed part can distinguish 
with ease and a sufficient precision. Consequently, the amount of the sample solution which must mix 
with a displacing solution and must be purged can be lessened, and the utilization ratio of the sample 
solution can be gathered. 

[0037] Moreover, change of the fluid characteristic in a cavity impresses the electrical potential 
difference which excites an oscillation to piezo-electricity / electrostriction component, and you may 
make it grasp it by detecting change of the electric constant accompanying the oscillation. It is not 
necessary to install a special sensing element etc. by this, and cheap and highly precise detection can be 
performed. 

[0038] In addition, as for said displacing solution, it is desirable that degassing processing is carried out 
beforehand. By carrying out like this, it can do smoothly, without generating air bubbles etc. and 
catching restoration into the cavity of a displacing solution in the middle, and thereby, the permutation to 
the sample solution is ensured and the regurgitation is stabilized. Furthermore, after pouring in the 
medium liquid which does not contain the DNA fragment which makes said sample solution and 
specific gravity almost the more nearly same than an inlet after being poured in and filled up with the 
displacing solution in the cavity, and making it permute within said cavity, the sample solution from 
which a class differs is poured in into a cavity from said inlet, and it may be filled up with the sample 
solution. Between a displacing solution and the sample solution, it is cheap, and by minding the medium 
liquid which does not contain the DNA fragment which makes said sample solution and specific gravity 
almost the same, the expensive sample solution is mixed in the displacing solution with which specific 
gravity differs, and the nonconformity that many amounts of purges must be taken as a result can be 
avoided. 

[0039] And since he is trying to use two or more micropipettes in this invention, many kinds of samples 
can be supplied simultaneously at once, and the produced pipet with a faulty part can be exchanged 
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easily, and a maintenance is also easy. Furthermore, like a DNA chip, since alignment arrangement of 
the delivery is carried out in all directions, when carrying out alignment immobilization of the spot two- 
dimensional on a substrate, it becomes the optimal. 

[0040] Moreover, in this invention, in case said sample solution is supplied on said substrate, it is 
desirable desiccation or to perform said sample solution, making it thicken or solidify at least. 
Immobilization of the sample solution supplied on the substrate is rash by this, and who (phenomenon 
which the diameter of a spot extends) accompanying dilution of the sample solution can be prevented 
effectively. 

[0041] Although heating heating a substrate, the regurgitation, or the supplied sample solution as 
desiccation, thickening, or solidification etc. is mentioned, as the heating approach, it is desirable to use 
a laser beam, infrared radiation, an electromagnetic wave, etc. 

[0042] Especially these approaches can heat a minute field selectively. Like this invention, while the 
spot by the breathed-out sample solution needs to be heated promptly, it must avoid that the poor 
regurgitation arises in desiccation by heating etc. in the delivery immediately near the spot. In such a 
case, above-mentioned desiccation, thickening, or solidification is suitable. Since it can be certainly 
intercepted with metal shielding, especially the electromagnetic wave is suitable when preventing 
heating of an unnecessary delivery. Moreover, when using a laser beam and infrared radiation, these 
laser beams and infrared radiation are irradiated at a substrate, and the sample solution may be heated 
indirectly. 

[0043] Moreover, you may make it cool a substrate, the regurgitation, or the supplied sample solution as 
desiccation, thickening, or solidification of the dropped sample solution in this invention. Cooling is 
suitably adopted, when DNA in the sample solution receives breakage with heating, or when the 
component in the sample solution softens with heating. 

[0044] Moreover, in case said sample solution is supplied on said substrate, in this invention, the amount 
of supply is changed and it may be made for it to be made to carry out, shifting a supply location, and to 
perform it. That is, the sample solution is supplied to a location respectively different about 2 to 100 
times, corresponding to the class of sample solution, and one diameter of a spot is formed. In this case, 
since the number of supplies can be changed according to the class of sample solution and a supply 
location can be determined further, irrespective of the class of sample solution, all the diameters of a 
spot can be formed in homogeneity, and improvement in dependability can be aimed at in the 
improvement list of the quality of a DNA chip. 

[0045] In addition, the thing for which one spot is formed, shifting a supply location When it is 
impossible and the amount of supply per drop is made to about 1 / 100 to 1/10 by the ink jet method as 
compared with a pin type in the conventional pin type spot By being the technique of becoming possible 
for the first time, and combining with said desiccation, thickening, and solidification Spot configurations 
other than the conventional circular spot are made possible, and it has the advantage that the range which 
can take matching with the reader machines (CCD image pick-up equipment etc.) of a DNA chip can be 
extended. 

[0046] Furthermore, it has the advantage that the configuration of the height direction of a spot of 
forming one spot, shifting a supply location in a minute drop is also controllable by adjusting the 
location to accumulate, and the fluorescence intensity pattern which emits light from a spot can be freely 
designed within a spot. 

[0047] Moreover, change of the electrical-potential-difference pattern which is impressed [ in addition to 
change of the number of supplies ] to regurgitation conditions, i.e., piezo-electricity / electrostriction 
component, in the case of an ink jet method is also possible for change of the amount of supply. 
[0048] Moreover, in this invention, the thing which supply said sample solution on said substrate and for 
which it precedes supplying in the case and an oscillation is given to said sample solution is desirable. 
[0049] In this case, it is avoided that the DNA fragment contained in the sample solution precipitates, 
and it can make homogeneity distribute a DNA fragment in the sample solution. Thereby, about the 
sample solution of the same kind formed in each substrate, most dispersion of the content of a DNA 
fragment can be abolished and dispersion in the gene analysis for every substrate can be abolished. 
[0050] Furthermore, in this invention, supply the sample solution by the ink jet method on a substrate, 
and it sets again to the manufacture approach of the DNA chip which manufactures the DNA chip by 
which many spots by the sample solution were arranged on said substrate, the time of supplying said 
sample solution on said substrate — the surrounding humidity of the regurgitation [ said sample 
solution ] and the part to supply — other parts — alternative — high — carrying out — said sample solution 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 4/24/2007 



JP,2001-186880,A [DETAILED DESCRIPTION] 



Page 6 of 14 



— desiccation — or you may make it not thicken or solidify The poor regurgitation can be avoided when 
this uses the sample solution which dries, thickens and is especially easy to solidify. 
[0051] Moreover, in this invention, after producing the substrate with which said sample solution was 
supplied on said substrate, and many spots were arranged and cooling said substrate at 0 degree C or 
less, the process returned to the bottom of the room temperature in which the gas of sufficient volume of 
30% or more of humidity exists may be adopted. 

[0052] Furthermore, after producing the substrate with which said sample solution was supplied on said 
substrate, and many spots were arranged, said substrate may be exposed to the bottom of the ambient 
atmosphere in which the gas of sufficient volume of 80% or more of humidity exists, or you may expose 
into a steam including Myst. 

[0053] These invention is suitably adopted, when presenting the shape of so-called anchor ring in which 
the polymer etc. was mixed, the dropping approach of the sample solution was adjusted using the sample 
solution to which viscosity was made to increase, the periphery part of a spot rose and the amount of 
center section dented the configuration of the spot on a substrate. 

[0054] It becomes that in the case of the shape of such an anchor ring the boundary of the periphery part 
of a spot and a substrate is conspicuous, and it is easy to be observed, and like the sample solution 
containing a DNA fragment, when forming the spot of a transparent and colorless liquid on a transparent 
and colorless glass substrate etc., it becomes easy to observe the spot configuration, and has the 
advantage of becoming easy to inspect the quality of a spot configuration. 

[0055] However, it sets at the spot which presented the shape of such an anchor ring. Even if most 
climax parts of a periphery are flushed at the washing process at the time of subsequent immobilization 
in many cases Since there were many substantial samples fixed (deeply), when they are used as a DNA 
chip in a periphery part, distribution of the quantity of light from fluorescence emitted from a spot will 
present the shape of an anchor ring within a spot, and will become degradation of sensibility, and the 
cause of dispersion. 

[0056] therefore, in order to reconcile the goodness (the shape of a non-anchor ring) of (the shape of an 
anchor ring), and a spot configuration in the ease of carrying out of inspection In case the sample 
solution is supplied to a substrate, the sample solution is made dropped at discharge and a substrate by 
an ink jet method etc. By hydrophobic control with the kinetic energy and substrate, as the sample 
solution is centralized on the periphery part of the spot, the shape of an anchor ring is formed. Then, 
while making the viscosity of the sample solution increase to extent which does not become spherical 
with the surface tension of a liquid beforehand, after inspection termination, the method of changing the 
shape of an anchor ring in the shape of a non-anchor ring is suitable for it with the increase of the 
fluidity of the sample solution which forms a spot, and surface tension. This invention is suitable in 
order to realize this approach. 

[0057] Namely, after cooling the substrate with which the anchor ring-like spot was formed at 0 degree 
C or less, By returning to the bottom of the room temperature in which the gas of sufficient volume of 
30% or more of humidity exists, or exposing said substrate to the bottom of the ambient atmosphere in 
which the gas of sufficient volume of 80% or more of humidity exists, or exposing into a steam 
including Myst Myst contacts, the fluidity of the sample solution will change in the shape of [ increase 
and whose a spot configuration are non-anchor rings-like ] a semi-sphere, will have [ moisture will be 
incorporated in the sample solution from a surrounding gas, or ], and improvement in sensibility of a 
DNA chip and reduction of sensibility dispersion will be achieved. Of course, after a spot configuration 
becomes semi-sphere-like, it may throw a substrate into a desiccation process promptly, and may fix a 
configuration. In addition, when exposing to a steam, of course, temperature of a steam must be made 
below into the temperature which is extent in which a DNA fragment does not deteriorate. 
[0058] 

[Embodiment of the Invention] Hereafter, the example of a gestalt of some operations of the 
manufacture approach of the DNA chip concerning this invention is explained, referring to drawing 1 - 
drawing 1 5 . 

[0059] The manufacture approach of the DNA chip concerning the gestalt of this operation The head end 
process SI which forms the poly-L-lysine layer 12 (refer to drawing 10 A) in the front face of a substrate 
10 as shown in drawing 1 , As the diluted sample solution is supplied on a substrate 10 (dropping is 
included) and it is indicated in drawing 3 as the sample preparation process S2 which prepares the 
sample containing a DNA fragment, and the dilution process S3 which dilutes the concentration of the 
obtained sample Supply process S4 which creates the spot finishing substrate with which many spots 80 
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were arranged on the substrate 10, It consists of a desiccation process S5 which heat is applied 

[ process ] to a substrate 10 and dries a spot 80, and a fixed process S6 which fixes the DNA fragment in 

a spot 80 on a substrate 10, and DNA chip 20 shown in drawing 3 is manufactured. 

[0060] Moreover, the sample preparation process S2 includes the magnification process S 1 1 which 

carries out PCR magnification of the DNA fragment, and prepares an PCR product, the powder 

generation process SI 2 which dries the acquired PCR product and is used as DNA powder, and the 

mixed process SI 3 which melts the obtained DNA powder to the buffer solution, as shown in drawing 

2 . 

[0061] If it explains concretely, first, a head end process SI will dip a substrate 10 in an alkali solution, 
and will shake it slowly at a room temperature for at least 2 hours. Said alkali solution is a solution 
stirred until it melted NaOH to distilled water, it added ethanol further and it became transparence 
thoroughly. 

[0062] Then, a substrate 1 0 is taken out, it moves into distilled water, a rinse is carried out, and an alkali 

solution is removed. Subsequently, a substrate 10 is dipped in the poly-L-lysine liquid which added 

poly-L-lysine into distilled water, and was prepared, and it is left for 1 hour. 

[0063] Then, a substrate 10 is taken out, centrifugal is applied and carried out to a centrifuge, and 

excessive poly-L-lysine liquid is removed. Subsequently, 40 degrees C of substrates 1 0 are dried about 5 

minutes, and the substrate 10 with which the poly-L-lysine layer 12 was formed in the front face is 

obtained. 

[0064] Next, the sample preparation process S2 adds 3Msodium acetate and isopropanol to the PCR 
product (magnification process SI 1) amplified with the known PCR machine first, and leaves them for 
several hours. Then, centrifugal [ of this PCR product solution ] is carried out with a centrifuge, and a 
DNA fragment is settled. 

[0065] The rinse of the settled DNA fragment is carried out by ethanol, after centrifugal, it is made to 
dry and DNA powder is generated (powder generation process SI 2). The buffer solution (for example, 
TE buffer solution) is added to the obtained DNA powder, and (the mixed process SI 3) and a sample are 
prepared by leaving it for several hours and melting thoroughly. The concentration of the sample in this 
phase is l-10micro g/mu liter. 

[0066] And the concentration of the obtained sample is diluted with the gestalt of this operation (dilution 
process S3). He is trying to dilute with this dilution process S3 in the water solution which contains 
water and a sodium chloride for said sample, the water solution containing a polymer, etc. In addition, 
the sample solution after dilution may be left for 1 hour to several hours if needed, or may mix frozen - 
thawing, and may familiarize a sample and a diluent. Then, said diluted sample solution is supplied on a 
substrate 10, centrifugal separation or after carrying out vacuum degassing processing and removing the 
bubble in a solution, and a spot finishing substrate is created (supply process S4). 
[0067] Especially, with the gestalt of this operation, distributive-pouring equipment 30 as shown in 
drawing 4 A - drawing 4 C and drawing 5 is used for supply process S4. 

[0068] This distributive-pouring equipment 30 arranges ten micropipettes 34 in five-line two trains on 
the top face of the rectangle-like stationary plate 32, and has the configuration in which micropipette 34 
group which aligned in each train direction was made to fix to a stationary plate 32 through a fixture 36, 
respectively. 

[0069] As shown in drawing 4 C and drawing 5 , a micropipette 34 vibrates the sample inlet 52 formed 
in the top face of the base 50 which has the configuration of a rectangular parallelepiped mostly, the 
sample delivery 54 formed in the underside of this base 50, the cavity 56 formed between the sample 
inlet 52 and the sample delivery 54 inside, and a base 50, or has the actuator section 58 to which the 
volume of a cavity 56 is changed, and is constituted. 

[0070] Therefore, as shown in drawing 5 , the breakthrough 40 is formed in the part corresponding to the 
sample delivery 54 of a micropipette 34 at said stationary plate 32, respectively. By this, the sample 
solution breathed out from the sample delivery 54 of a micropipette 34 will be supplied to the substrate 
10 fixed under the stationary plate 32 through said breakthrough 40. 

[0071] The introductory hole 60 of the shape of about L characters with large aperture width is formed 
applying this micropipette 34 to the interior of a base 50 from the sample inlet 52. Between this 
introductory hole 60 and cavity 56, the 1st free passage hole 62 with a small path is formed, and the 
sample solution poured in from the sample inlet 52 is introduced into a cavity 56 through the 
introductory hole 60 and the 1st free passage hole 62. 

[0072] Among cavities 56, it is open for free passage to the sample delivery 54, and the 2nd free passage 
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hole 64 with a larger path than the 1st free passage hole 62 is formed in a location which is different in 
said 1st free passage hole 62. He forms the 1st free passage hole 62 in sample inlet 52 approach among 
the undersides of a cavity 56, and is trying to form the 2nd free passage hole 64 in the location 
corresponding to the sample delivery 54 among the undersides of a cavity 56 similarly with the gestalt of 
this operation. 

[0073] Furthermore, with the gestalt of this operation, the part which the top face of a cavity 56 touches 
among bases 50 is used as thin meat, and has the structure of being easy to receive an oscillation to 
external force, and' it functions as the oscillating section 66. Said actuator section 58 is formed in the top 
face of the oscillating section 66. 

[0074] A base 50 carries out the laminating of the green sheet (1st sheet metal layer 50A, 1st spacer 
layer 50B, 2nd sheet metal layer 50C, 2nd spacer layer SOD, and 3rd sheet metal layer 50E) of the 
zirconia ceramics of two or more sheets, is really calcinated and is constituted. 

[0075] That is, 1st sheet metal layer 50A of the thin meat with which the window part from which a base 
50 constitutes the sample inlet 52 is formed, and constitutes the oscillating section 66 in a part, 1st 
heavy-gage spacer layer SOB in which two or more window parts which constitute the part and cavity 56 
of the introductory hole 60 were formed, respectively, 2nd sheet metal layer 50C of the thin meat with 
which two or more window parts which constitute a part of a part of introductory hole 60, 1st free 
passage hole 62, and 2nd free passage hole 64 were formed, respectively, The laminating of 2nd heavy- 
gage spacer layer SOD in which two or more window parts which constitute a part of introductory hole 
60 and a part of 2nd free passage hole 64 were formed, respectively, and the 3rd sheet metal layer 50E of 
the thin meat with which the window part from which the sample delivery 54 is constituted was formed 
is carried out, and it really calcinates and is constituted. 

[0076] The actuator section 58 has the lower electrode 70 directly formed on this oscillating section 66 
besides said oscillating section 66, the piezo-electric layer 72 which consists of the piezo-electricity / an 
electrostriction component formed on this lower electrode 70, anti-ferroelectric substanc, etc., and the up 
electrode 74 formed in the top face of this piezo-electric layer 72, and is constituted. 
[0077] The lower electrode 70 and the up electrode 74 are electrically connected to the actuation circuit 
which is not illustrated through two or more pads 76 and 78 formed in the top face of a base 50, 
respectively, as shown in drawing 4 C. 

[0078] According to the micropipette 34 of the above configurations, when electric field arise between 
the up electrode 74 and the lower electrode 70, the piezo-electric layer 72 will deform, the oscillating 
section 66 will deform in connection with it, and the volume of the cavity (pressurized room) 56 which 
is in contact with the oscillating section 66 will decrease or increase. 

[0079] It is breathed out at a predetermined rate from the sample delivery 54 which the sample solution 
with which reduction of the volume of this cavity 56 was filled up in the cavity 56 opens for free passage 
to a cavity 56, and as shown in drawing 3 , the sample solution breathed out from the micropipette 34 
can produce DNA chip 20 by which alignment immobilization was carried out as a spot 80 on the 
substrates 50, such as microscope slide glass. Moreover, the increment in the volume of this cavity 56 is 
poured in and filled up with the new sample solution from the 1st free passage hole 62 in a cavity 56, 
and it prepares for the regurgitation of a degree. 

[0080] In addition, as structure where the volume of a cavity 56 decreases, the so-called equipment 
structure of an ink jet method is employable with actuation of the actuator section 58 (refer to JP,6- 
40030,A). 

[0081] And the cavity (pressurized room) 56 is formed in a passage dimension which the sample 
solution containing a DNA fragment etc. moves under a condition with little turbulence. 
[0082] That is, although the dimension of a cavity 56 changes with the class of sample, the magnitude of 
the drop to create, and formation consistencies For example, an about one to 10000-base pair DNA 
fragment is dissolved in xlTE buffer solution (buffer solution) by the concentration below lOOmicro 
g/mu liter. Furthermore, the sample mixed with the water solution containing an equivalent polymer is 
set when the diameter of 30-500 micrometerphi drop is dropped in 50-600-micrometer pitch. l-5mm and 
the cavity width of face (W) of 0.1 -0.5mm are [ cavity length (L) / 0.1 -1mm and the cavity depth (D) ] 
desirable, as shown in drawing 6 . Moreover, a smooth thing is good so that there may be no projection 
which disturbs flow in the wall of a cavity 56, and as for the construction material, it is desirable to 
consist of ceramics with the sufficient sample solution and compatibility. 

[0083] By making it such a configuration, it can lead to the sample delivery 54, without disturbing the 
flow of the sample solution which moves a cavity 56 into a cavity 56 through the introductory hole 60 
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from the sample inlet 52, and the 1st free passage hole 62 as a part of passage from the sample inlet 52 
to the sample delivery 54. 

[0084] In addition, bases 50 may be the zirconia ceramic sintered compact which it was the one 
laminating of zirconia ceramics, and a baking object as mentioned above, and also formed the actuator 
section 58, and an adapter with a metal, a resin film, etc. As for especially 3rd sheet metal layer 50E in 
which the sample delivery 54 was formed, it is desirable that it is the sheet which pierced metals, such as 
a sheet into which organic resin, such as a PET film, was processed by excimer laser etc., or a stainless 
steel film, with metal mold etc. in consideration of matching with the processing method. 
[0085] Moreover, although optimal design is made with the physical properties of the sample solution 
which carries out the regurgitation, discharge quantity, a regurgitation rate, etc., as for the dimension of 
the sample delivery 54 and the 1st communicating pore 62, it is good that it is 10-100 micrometerphi 
extent. 

[0086] The 1st two communicating pore 62 opens drawing 7 for free passage to the introductory hole 60 
connected with one sample inlet 52 and it, and two passage 65 in which a cavity 56, the 2nd 
communicating pore 64, and the sample delivery 54 were formed continuously is independently formed 
in each communicating pore 62, respectively. The actuator section 58 (not shown) wired and driven 
independently, respectively is formed in the top face of each cavity 56. According to the micropipette 34 
of such a configuration, simultaneous in the same sample solution, timing can be shifted and it can 
supply on a substrate 1 0. 

[0087] By the way, as shown in drawing 4 A, two or more pins 38 for carrying out positioning 
immobilization of the micropipette 34 are formed in the top face of a stationary plate 32. When it fixes a 
micropipette 34 on a stationary plate 32, making the pin 38 of a stationary plate 32 insert in the hole 90 
(to refer to drawing 4 C) for positioning prepared in the both sides of the base 50 of a micropipette 34, it 
is laying a micropipette 34 in a stationary plate 32, and array positioning of two or more micropipettes 
34 will be automatically carried out along predetermined. 

[0088] Moreover, each fixture 36 has the presser-foot plate 100 which suppresses two or more 
micropipettes 34 to a stationary plate 32. Two or more micropipettes 34 with said presser-foot plate 100 
can be suppressed now to a stationary plate 32 at once by forming in the ends of the presser-foot plate 
100 the insertion hole in which a screw 102 is inserted, respectively, inserting a screw 102 in this 
insertion hole, and thrusting into a stationary plate 32. And one unit consists of two or more 
micropipettes 34 suppressed with one presser-foot plate 100. The example of drawing 4 A shows the 
example by which one unit was constituted from five micropipettes 34 arranged in the direction of a 
train. 

[0089] Moreover, the introductory hole 1 04 (refer to drawing 4 B) for supplying the sample solution to 
the part corresponding to the sample inlet 52 of each micropipette 34, respectively, when two or more 
micropipettes 34 are suppressed is formed in the presser-foot plate 100, and the tube 106 for leading the 
sample solution to the introductory hole 1 04, respectively is held at the upper bed section of each 
introductory hole 1 04. 

[0090] In addition, when the increase in efficiency of a wiring activity was taken into consideration and 
the width of face of the presser-foot plate 100 suppresses two or more micropipettes 34 to a stationary 
plate 32, it is desirable that it is the dimension which the pads 76 and 78 connected with each electrodes 
70 and 74 of the actuator section 58 face up. 

[0091] Thus, in the sample delivery 54, the plurality of the micropipette 34 which has the sample inlet 
52 and the sample delivery 54 is made to set up in the condition of having turned downward, and above- 
mentioned distributive-pouring equipment 30 is constituted [ plurality ], respectively. 
[0092] That is, each micropipette 34 makes each sample inlet 52 an upside, and the sample delivery 54 is 
made into the bottom, and array arrangement of each sample delivery 54 is carried out in all directions, 
and the sample solution from which a class differs from the sample delivery 54, respectively is breathed 
out. 

[0093] In the distributive-pouring equipment 30 which has such a configuration, as an approach of 
supplying the sample solution from which a class differs corresponding to each sample inlet 52, 
respectively, as shown in drawing 8 , there is the approach of using the cartridge 1 12 by which the 
crevice (reservoir section) 1 10 of the shape of much cross section of about V characters was arranged. 
This approach can consider how to supply the sample solution which suited each crevice 1 10 to each 
micropipette 34 through a tube 106 etc. by paying the sample solution from which a class differs, 
respectively to each crevice 1 10 of a cartridge 1 12, and opening the bottom of each crevice 110 with 
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installation, a needle, etc. so that each crevice 110 and a tube 106 may correspond this cartridge 1 12, 
respectively. 

[0094] Moreover, by opening the bottom of each crevice 110 with installation, a needle, etc. so that each 
crevice 110 and each introductory hole 104 of a fixture 36 may correspond a cartridge 112, respectively 
when not using a tube 1 06 Others [ approach / of supplying the sample solution which suited each 
crevice 1 10 to each micropipette 34 through the introductory hole 104 ], Beforehand, a needle etc. is 
formed near each introductory hole 104 in a fixture 36, and each crevice 110 may be made to be opened 
at the same time it attaches a cartridge 1 12 in a fixture 36. 

[0095] In addition, a gas etc. may be fed after opening and the device which extrudes the sample 

solution compulsorily may be added. Moreover, having the device which washes the space from the 

sample inlet 52 formed in the base 50 of each micropipette 34 to the sample delivery 54 does not have 

contamination of the DNA fragment of the varieties of thousands to tens of thousands of kinds etc., and 

in order that purity may moreover improve the regurgitation as a spot 80, it is desirable. 

[0096] Although binding tight to a stationary plate 32 with a screw 102 is performing the ends of the 

presser-foot plate 100 in the example of drawing 4 A, a screw, a spring, etc. perform the fixing method 

of the presser-foot plate 1 00 mechanically, and also adhesives etc. may perform it. 

[0097] Moreover, as mentioned above, the base 50 which constitutes a micropipette 34 is formed with 

the ceramics, for example, fully stabilized zirconia, partially stabilized zirconia, an alumina, a magnesia, 

silicon nitride, etc. can be used for it. 

[0098] Among these, stabilization/partially stabilized zirconia is most suitably adopted also in sheet 
metal from that a mechanical strength is large, that toughness is high, and reactivity with the piezo- 
electric layer 72 or electrode material being small. 

[0099] And when using stabilization/partially stabilized zirconia as an ingredient of base 50 grade, into 
the part (oscillating section 66) at least in which the actuator section 58 is formed, it is desirable that 
additives, such as an alumina or a titania, contain. 

[0100] Moreover, the piezo-electric layer 72 which constitutes the actuator section 58 As electrostrictive 
ceramics, for example, lead zirconate, lead titanate, magnesium lead niobate, Magnesium tantalic acid 
lead, nickel lead niobate, lead zinc niobate, Although the compound ceramics containing the component 
which combined manganese lead niobate, antimony lead stannate, manganese tungstic-acid lead, cobalt 
lead niobate, barium titanate, etc. and these either can be used In the gestalt of this operation, the 
ingredient which uses as a principal component the component which consists of lead zirconate, lead 
titanate, and magnesium lead niobate is used suitably. 

[0101] It adds to such an ingredient having a high electromechanical coupling coefficient and a high 
piezoelectric constant, and this has small reactivity with the base ingredient at the time of sintering of the 
piezo-electric layer 72, and is because it is based on the ability of the thing of a predetermined 
presentation to be formed in stability. 

[0102] Furthermore, with the gestalt of this operation, the ceramics which added suitably oxides, such as 
a lanthanum, calcium, strontium, molybdenum, a tungsten, barium, niobium, zinc, nickel, manganese, a 
cerium, cadmium, chromium, cobalt, antimony, iron, an yttrium, a tantalum, a lithium, a bismuth, and 
tin, the combination of one of these, or other compounds may be used for said electrostrictive ceramics. 
[0103] For example, it is also desirable to use the ceramics which uses lead zirconate, lead titanate, and 
magnesium lead niobate as a principal component, and contains a lanthanum and strontium in this. 
[0104] On the other hand, the up electrode 74 and the lower electrode 70 in the actuator section 58 It is 
desirable to be a solid-state and to consist of room temperatures with the conductive metal. For example, 
aluminum, titanium, chromium, iron, cobalt, nickel, Copper, zinc, niobium, molybdenum, a ruthenium, 
palladium, a rhodium, The alloy which combined silver, tin, a tantalum, a tungsten, iridium, platinum, 
gold, or metal simple substances or these either is used, and the cermet ingredient which made these 
distribute the same ingredient as the piezo-electric layer 72 or a base 50 further may be used. 
[0105] Next, after leaving the spot finishing substrate which supplied the sample solution on the 
substrate 1 0 in the 80-degree C thermostat with the gestalt of this operation for about 1 hour using the 
above distributive-pouring equipments 30 and drying a spot 80 (desiccation process S5), An ethanol 
permutation (dehydration) is performed, a DNA fragment is fixed on a substrate 10 (fixed process S6), 
and DNA chip 20 is manufactured for the UV irradiation of 120mJ(s), 20-minute immersion (blocking 
processing) into NaBr liquid, and boiling 2 minutes. 

[0106] Next, the sample solution is supplied on a substrate 10 using this distributive-pouring equipment 
30, and it explains, referring to drawing 9 - drawing 15 about some approaches of forming a spot 80. 
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[0107] First, the 1st approach is filled up with the sample solution (fully diluted) from which a class 
differs in the cavity 56 of each micropipette 34 through the introductory hole 104 of a fixture 36, 
respectively from each tube 106, subsequently, drives each actuator section 58 and makes the sample 
solution breathe out from the sample delivery 54 of each micropipette 34, as shown in drawing 9 . 
[0108] Here, when the actuator section 58 carries out ON actuation and decreases the volume of a cavity 
56 among the voltage waveforms impressed to each electrodes 70 and 74 of the actuator section 58, a 
pulse-electrical potential difference will be impressed to each electrodes 70 and 74. In this case, the 
deformation of the oscillating section 66, deformation velocity, etc. change, and, thereby, the discharge 
quantity of the sample solution can be controlled by changing the amplitude (electrical potential 
difference) of a pulse, the variation per unit time amount (standup include angle of a voltage waveform), 
pulse width, etc. Moreover, the count of dropping of the sample solution per unit time amount can be 
changed by changing the pulse number generated at a fixed period. 

[0109] Although a supply location is fixed and the count of supply is usually piled up when carrying out 
multiple-times supply of the sample solution and forming one spot 80, a supply location may be shifted 
for every supply. For example, as shown in drawing 10 A and drawing 10 B, by changing the supply 
location of the sample solution suitably, minute spot 80a by two or more sample solutions will be 
formed in one spot 80 (a two-dot chain line shows) which should be formed, and as shown in (coalesce) 
and drawing 1 1 A and drawing 1 1 B by these minute spot 80a being together put on a substrate 10, one 
spot 80 will be formed. In this case, according to the class of sample solution to supply, equalization of 
the path of each spot 80 formed on a substrate 10 can be attained by controlling the count of supply, a 
supply location, and 1 time of the amount of supply. 

[01 10] Furthermore, in case the sample solution is supplied on a substrate 10, the part of this sample 
solution is dried, and he thickens, and is trying to solidify with the gestalt of this operation, as shown in 
drawing 12 A - drawing 13 . This processing is realizable by heating a substrate 10. 
[01 1 1] As an approach of heating a substrate 10, as shown in drawing 13 , there is a method of 
irradiating the rear face of a substrate 1 0 and heating the infrared radiation by which outgoing radiation 
was carried out from an infrared lamp 122. Moreover, as the sample solution is shown in drawing 12 A 
and drawing 12 B as an approach of heating directly, there is the approach of doubling a focus at the 
sample solution, irradiating laser beam L by which outgoing radiation was carried out from the laser 
light source 120 and the electromagnetic wave source of release 121, and an electromagnetic wave E, 
and heating. Although the sample solution may be heated in the condition of having been supplied on the 
substrate 1 0, irradiating and heating is desirable, while being breathed out from the sample delivery 54 
and falling on a substrate 10 from the stability of the configuration in the case of supply, and a viewpoint 
of breadth prevention of a spot 80. 

[01 12] Moreover, since an electromagnetic wave E can heat the thing containing moisture selectively 
like the sample solution, it can heat only the sample solution (sample solution under supply) which 
forms a spot 80, and is more desirable. In addition, the sample delivery 54 which finished the 
regurgitation on the occasion of heating may be covered with a metal shielding plate etc. in order to 
avoid the poor regurgitation by desiccation. 

[0113] Furthermore, in case the sample solution is supplied on a substrate 10, he is trying to cool the 
sample solution and a substrate 1 0 with the gestalt of this operation again. The cooling approach may 
cool beforehand the substrate 1 0 with which the sample solution is supplied below to a room 
temperature, and may be wiping the cooling agent which becomes the sample solution itself from a 
chlorofluorocarbon-replacing material, liquid nitrogen, etc. However, since such cooling processing has 
a possibility of adhesion of the waterdrop by **** of the moisture from a surrounding gas taking place, 
and passing spot 80 the very thing on the occasion of cooling, it needs rate management of humidity 
management of a surrounding gas, cooling, and an ordinary temperature return etc. 
[0114] Moreover, after filling up a cavity 56 with the sample solution, it is desirable to impress the 
electrical potential difference of extent which excites an oscillation to the actuator section 58. The DNA 
fragment contained in the sample solution with which it filled up in the cavity by this is distributed by 
homogeneity, and it stops producing dispersion in the amount of the DNA fragment for every dropping. 
[01 15] Next, the 2nd approach using distributive-pouring equipment 30 is explained. As shown in 
drawing 14 , this 2nd approach is filled up with displacing solutions, such as purified water and the 
buffer solution, in the cavity 56 of each micropipette 34 through the introductory hole 104 of a fixture 
36, respectively from each tube 106, and subsequently it pours them in, making the sample diluted 
beforehand permute in a cavity 56 from the sample inlet 52. And the actuator section 58 is made to drive 
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and regurgitation supply of the sample solution is carried out on a substrate 10. In addition, the medium 
liquid (for example, mixed liquor of the buffer solution and the water solution containing a polymer) 
which does not contain the DNA fragment which makes the sample solution and specific gravity almost 
the same may be minded between a displacing solution and the sample solution. 

[01 16] As for completion of the laminar- flow permutation of the sample in a cavity 56, it is desirable to 
grasp by detecting change of the fluid characteristic in a cavity 56. 

[01 17] In addition, although it is desirable that the displacing solution in a cavity 56 and the permutation 
of a sample are performed by the laminar flow, when the class of sample changed, or when the passing 
speed of a liquid is very quick, the neighborhood part of the 1st free passage hole 62 may not necessarily 
be a laminar flow among cavities 56. In this case, although the amount of purges of the sample solution 
increases by mixing of the sample solution and a displacing solution, by detecting change of the fluid 
characteristic in a cavity 56, it is judging the completion of a permutation and buildup of the amount of 
purges is made to min. 

[01 18] Here, change of the fluid characteristic in a cavity 56 impresses the electrical potential difference 
of extent which excites an oscillation to the actuator section 58, and grasps it by detecting change of the 
electric constant accompanying the oscillation. Detection of such change of a fluid characteristic is 
indicated by JP, 8-201 265,A, and refer to this content for it 

[0119] To the actuator section 58, it is predetermined spacing, and the electrical installation from the 
power source for regurgitation actuation is separated with a relay, a means to measure resonance 
frequency is simultaneously connected with a relay, and, specifically, the impedance or resonance 
frequency in the event is measured electrically. 

[0120] Thereby, it can grasp whether the viscosity of a liquid, specific gravity, etc. are the target samples 
(liquid containing a DNA fragment etc.). That is, in each micropipette 34, since micropipette 34 the very 
thing functions as a sensor, the configuration of a micropipette 34 can also be simplified. 
[0121] And after said permutation ends, the actuator section 58 is driven on the actuation conditions 
corresponding to the liquid optimum dose according to the diameter of a spot for which it can ask, and 
DNA chip 20 is manufactured by repeating supply of a up to [ the substrate 10 of the sample solution ]. 
Usually, although one spot 80 is formed, it carries out by breathing out micropipettes 34-1 - 100 drops of 
numbers. 

[0122] In addition, if the amount of the sample in the sample inlet 52 decreases, it can use up by adding 
the water solution containing the buffer solution, purified water, or a sodium chloride, making it air 
bubbles not enter all over passage, and continuing the regurgitation, without leaving the sample solution 
in a micropipette 34. Similarly completion (termination of the sample regurgitation) of the permutation 
from a sample to a displacing solution is performed by detection of the viscosity of the liquid using the 
actuator section 58, and specific gravity. 

[0123] Moreover, it is desirable to use what removed the dissolved gas in a solution through deaeration 
actuation as the displacing solution to be used, medium liquid, and the sample solution beforehand. Even 
when being filled up with the sample solution in the passage of a micropipette 34 by using such a 
solution, and air bubbles are caught in the middle of passage and the defect of restoration arises, while 
melting the air bubbles into the sample solution and being able to avoid nonconformity, air bubbles are 
not generated in a fluid in the middle of the regurgitation, and nonconformity of the regurgitation is not 
produced. 

[0124] Moreover, in the 2nd above-mentioned approach, breathing out the sample solution, a displacing 
solution like the water solution containing the buffer solution, purified water, or a sodium chloride is 
injected into a cavity from the sample inlet 52, and discharge and the next sample impregnation can be 
similarly equipped with the sample solution which remains in a cavity 56 by the laminar- flow 
permutation thoroughly. 

[0125] And it can grasp by detecting change of the fluid characteristic in a cavity 56 also as well as 
detecting whether the sample solution remains in a cavity 56 (can the regurgitation be carried out as the 
sample solution or not?). In this case, while being able to lessen extremely the amount of purges of the 
sample with which an activity is not presented according to a laminar- flow permutation or the 
completion detection device of a permutation, the utilization ratio of the sample solution can be 
improved. 

[0126] Moreover, in case a cavity 56 is filled up with a sample from the sample inlet 52, the laminar- 
flow permutation of the sample may be carried out into a cavity 56 from the sample inlet 52, making the 
actuator section 58 drive. In this case, generating of the poor regurgitation can prevent the inside of a 
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cavity 56 thoroughly certainly with a cheap displacing solution beforehand by carrying out the laminar- 
flow permutation of the expensive sample after a permutation, and the regurgitation of the expensive 
sample solution can be carried out efficiently. 

[0127] Subsequently, as shown in drawing 15 , when the configuration of the thickness of the spot 80 on 
the substrate 1 0 with which said sample solution was supplied turns into the shape of so-called anchor 
ring which rose in the periphery part 130, after cooling a substrate 10 at 0 degree C, processing returned 
to the bottom of the room temperature in which the gas of sufficient volume of 30% or more of humidity 
exists is performed. By carrying out like this, moisture is supplied to the spot 80 which became anchor 
ring-like, the fluidity of the sample solution in a spot 80 changes with increase and surface tension in the 
shape of a semi-sphere, and climax of the periphery part 130 is lost. 

[0128] It becomes that in the case of-like [ anchor ring ] the boundary of the periphery part 130 of a spot 
80 and a substrate 10 is conspicuous, and it is easy to be observed, and like the sample solution 
containing a DNA fragment, when forming the spot 80 of a transparent and colorless liquid on a 
transparent and colorless glass substrate etc., it becomes easy to observe the spot configuration, and has 
the advantage of becoming easy to inspect the quality of spot formation. 

[0129] However, it sets at the spot 80 which presented the shape of such an anchor ring. Even if said the 
greater part of periphery part 130 (climax part) is flushed in the washing process at the time of 
subsequent immobilization in many cases Since there were many substantial samples 132 fixed (deeply), 
when it is used as DNA chip 20 in the periphery part 130, distribution of the quantity of light from 
fluorescence emitted from a spot 80 The shape of an anchor ring will be presented within a spot 80, and 
it will become degradation of sensibility, and the cause of dispersion. 

[0130] Therefore, in order to reconcile the goodness (the shape of a non-anchor ring) of (the shape of an 
anchor ring), and a spot configuration in the ease of carrying out of inspection, in case the sample 
solution is supplied to a substrate 10, it breathes out by an ink jet method etc. and the sample solution is 
supplied to a substrate 10, and as the sample solution is centralized on the periphery part 130 of the spot 
80, the shape of an anchor ring is formed by hydrophobic control with the kinetic energy and substrate 
10. 

[0131] Then, while making the viscosity of the sample solution increase to extent which does not 

become spherical with the surface tension of a liquid beforehand, after inspection termination, the 

method of changing the shape of an anchor ring in the shape of a non-anchor ring is suitable for it, as the 

fluidity of the sample solution which forms a spot 80 is increased to it with surface tension. 

[0132] The approach (processing returned to the bottom of the room temperature in which the gas of 

sufficient volume of 30% or more of humidity exists after cooling a substrate 10 at 0 degree C) 

concerning the gestalt of this operation can realize an above-mentioned approach easily. 

[0133] And although you may make it supply of the moisture to a spot 80 hit a steam including Myst etc. 

directly, it is desirable [ supply / it is the process returned to a room temperature after said cooling, and ] 

at the point that fine waterdrop is supplied to homogeneity to use the moisture which **** on a substrate 

1 0, without passing a spot with superfluous moisture. 

[0134] Then, a spot 80 is dried by BEKU [ a substrate 10/80 degrees C ] for 1 hour. Although the 
process returned to a cooling-room temperature may be given after BEKU [ 80 degrees C ] for 1 hour, 
BEKU processing is needed again in that case. 

[0135] Thus, in the manufacture approach of the DNA chip concerning the gestalt of this operation, 
since he is trying to dilute the concentration of the sample solution in advance of supply of a up to [ the 
substrate 10 of the sample solution ], when this sample solution is supplied on a substrate 10, as shown 
in drawing 1 1 A, the spot 80 by the sample solution does not become semi-sphere-like, but serves as a 
flat configuration. In this case, since most supplied sample solutions are fixed, also at a subsequent 
washing process, there is [ of the sample solution ] that no the above will mostly be passed, and the 
utilization ratio of the sample solution can be raised. 

[01 36] Moreover, the path of the spot 80 formed on a substrate 10 can be made to equalize by changing 
the degree of dilution according to the class of DNA fragment contained in the sample solution, and 
changing the viscosity and surface tension of the sample solution. 

[0137] Furthermore, after supplying the sample solution and forming a spot 80 on a substrate 10 again, 
the configuration of the thickness direction of a spot 80 can be further made into homogeneity by adding 
the process which supplies moisture to this spot 80. 

[0138] Thus, in the gestalt of this operation, the utilization ratio of the high sample solution of cost can 
be raised, and improvement in the productivity of DNA chip 20 and improvement in the yield can be 
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aimed at. Moreover, supply control according to the class of sample solution to supply can be 
performed, equalization of the diameter of a spot formed on a substrate 1 0 can be attained, and 
improvement in dependability can be aimed at in the quality list of DNA chip 20. 

[0139] In addition, the manufacture approach of the DNA chip concerning this invention of the ability of 
various configurations to be taken is natural, without deviating not only from the gestalt of above- 
mentioned operation but from the summary of this invention. 
[0140] 

[Effect of the Invention] As explained above, according to the manufacture approach of DNA 
concerning this invention, the utilization ratio of the high sample solution of cost can be raised, and 
improvement in the productivity of a DNA chip and improvement in the yield can be aimed at. 
Moreover, dropping control according to the class of dropped sample solution can be performed, 
equalization of the diameter of a spot formed on a substrate can be attained, and improvement in 
dependability can be aimed at in the quality list of a DNA chip. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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